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DECLARATION
Site Name and Location

Operable Unit No. 9
Site 65
Marine Corps Base (MCB)
Camp Lejeune, North Carolina

Statement of Basis and Purpose

This document presents the selected remedy for Operable Unit (OU) No. 9 (Site 65) at MCB,
Camp Lejeune, North Carolina.  OU No. 9 was originally comprised of two sites, Sites 65 and 73,
because of their geographical proximity.  Because groundwater contamination exists at Site 73
that will require an active remedy, these sites were separated into different OUs.  Accordingly,
this decision document has been prepared to address only Site 65.  The selected remedy for Site
65 was chosen in accordance with the Comprehensive Environmental Response, Compensation,
and Liability Act (CERCLA) of 1980, as amended by the Superfund Amendments and
Reauthorization Act (SARA) of 1986, and to the extent practicable, the National Oil and
Hazardous Substances Pollution Contingency Plan (NCP).  This decision document is based on
the Administrative Record for OU No. 9, Site 65.

Assessment of the Site

The lead agency has determined that no action is necessary at OU No. 9 (Site 65) to protect
public health and welfare or the environment from actual or threatened releases of pollutants to
the environment.

Description of the Selected Remedy

The selected remedial alternative for OU No. 9, Site 65 is No Action.  This alternative involves
taking no remedial actions at this site.  The environmental media will be left as they currently
exist at the site.  No institutional or engineering controls will be implemented.  Five-year reviews
are not required for this site because it has been determined that constituents at the site are present
at levels that will allow for unlimited use and unrestricted exposure to site environmental media.

Statutory Determinations

The United States Environmental Protection Agency (USEPA) believes that the No Action
decision is justifiable, as the present conditions at OU No. 9 are protective of human health and
the environment.  No remedial action is necessary at Site 65 to ensure this protection.  The North
Carolina Department of Environmental and Natural Resources has reviewed and concurs with the
No Action decision.  A concurrence letter from the NC DENR is presented in Appendix A.

Data Certification Checklist

The following information is included in the Decision Summary sections of this Record of
Decision (ROD).  Additional information can be found in the Administrative Record file for this
OU.





DECISION SUMMARY – OU No. 9

This Record of Decision (ROD) document presents the final remedial action plan selected for
Operable Unit (OU) No. 9 (Site 65) at Marine Corps Base (MCB), Camp Lejeune, North
Carolina.  The environmental media at this site were investigated as part of a Remedial
Investigation (RI) (Baker, 1997) and Post-RI sampling (Baker Environmental, Inc. [Baker],
2001a).  Based on the results of the RI, a No Action alternative was identified as the preferred
alternative for Site 65 in a Proposed Remedial Action Plan (PRAP) document (Baker, 2001b).
The public was given the opportunity to comment on the RI and PRAP.  Based on comments
received during the public comment period, and any new information that became available in the
interim, a final remedial action plan was selected for OU No. 9 (Site 65).

This ROD document presents the final selected remedy along with a summary of the remedy
selection process.  The selected remedial action alternative for OU No. 9 (Site 65) is No Action.
No Action was the only alternative considered for this site because the extent and level of
contamination was not significant enough to warrant remedial action.  It should be noted that
there have been no enforcement activities conducted or required for OU No. 9.  With the signing
of this ROD, Comprehensive Environmental Response, Compensation and Liability Act
(CERCLA) requirements for this OU will be satisfied.
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1.0 SITE NAME, LOCATION AND DESCRIPTION

OU No. 9 is one of 21 OUs located within MCB, Camp Lejeune.  Figure 1 depicts the location of

OU No. 9 within MCB, Camp Lejeune.  As shown, OU No. 9 is located within the southern

portion of the Base.

Figure 2 presents a site map of Site 65, the Engineer Area Dump.  Site 65 is primarily a wooded

area located immediately west and north of the Marine Corps Engineer School, which occupies

property between Site 65 and Courthouse Bay.  The school is used for maintenance, storage, and

operator training of amphibious vehicles and heavy construction equipment.  The school also

utilizes a several acre parcel located just east of Site 65 to conduct heavy equipment training

activities.  Two ponds, Courthouse Bay Pond and Powerline Pond, are located east of the Heavy

Equipment Training Area.

2.0 SITE HISTORY AND ENFORCEMENT ACTIVITIES

Site 65 reportedly was used for waste disposal from 1952 to 1972.  Two separate disposal areas

were originally reported including: (1) a battery acid disposal area; and (2) a liquids disposal area

where petroleum, oil, and lubricant (POL) products were reportedly disposed.  There are no

historical maps or figures which depict the location of the disposal areas, and neither area is

currently discernible due to heavy vegetative growth.  Base maps are available which indicate the

location of a former burn area (Figure 2).  Like the disposal area, the location of the burn area is

not currently discernible from the surrounding landscape.  Historical aerial photographs depict

disturbed areas east of the Engineer School, which represent perhaps the best available means for

approximately locating the site.

No enforcement activities have been conducted or required to date at Site 65.  Previous

investigations conducted at Site 65 include an Initial Assessment Study (IAS) (Water and Air

Research, Inc. [WAR], 1983), a Site Inspection (SI) (Baker, 1994a), an RI (Baker, 1997) and

Post-RI sampling (Baker, 2001a).  The following paragraphs briefly describe these investigations.
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2.1 Initial Assessment Study

In 1983, an IAS was conducted at MCB, Camp Lejeune.  The IAS evaluated the potential hazards

at various sites throughout the facilities, including Site 65.  The evaluation included a review of

historical records, aerial photographs, inspections, and personnel interviews.  Sampling of

environmental media  was not conducted.  The IAS concluded that Site 65 did not require further

confirmation; however, a decision to perform an SI was subsequently made by the Department of

the Navy (DoN) in 1991.

2.2 Site Inspection

The SI was conducted for Site 65 in July and August, 1991.  The SI consisted of the following

field activities: the installation of three shallow monitoring wells; the advancement of five, 15-

foot deep soil borings; the collection of soil samples from each soil boring; groundwater

sampling; and the collection of three surface water/sediment samples from two on-site ponds and

an adjacent marshy area.  Contaminants detected during the SI included metals and pesticides in

groundwater; low levels of polynuclear aromatic hydrocarbons (PAHs) and pesticides in surface

soil; low levels of pesticides and polychlorinated biphenyls (PCBs) in subsurface soil; metals in

surface water; pesticides and metals in marsh sediment; and phenolic constituents in pond

sediment.  Based on the findings of the SI, an RI/Feasibility Study (FS), including a human health

and ecological Risk Assessment (RA), was recommended to further evaluate the nature and

extent of soil, sediment, surface water, and groundwater contamination.  Also, further

characterization of upgradient and downgradient surface soil, evaluation of debris piles, and

surface water, sediment, fish, benthic community and groundwater sampling was recommended.

2.3 Remedial Investigation

From April 3 through May 25, 1995, an RI was conducted at Site 65.  The RI consisted of the

following field activities: a soil investigation; a groundwater investigation; surface water and

sediment, and ecological investigations.  The findings of the RI are presented in Section 5.0 of

this document.
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2.4 Post-RI Sampling

Surface and subsurface soil, sediment, surface water, and groundwater samples were collected on

April 25, 27, and 29, 2001 to evaluate potential site impacts from a newly discovered (January

2001) pile of discarded drums.  The findings of this sampling event are also presented in Section

5.0 of this document.

3.0 HIGHLIGHTS OF COMMUNITY PARTICIPATION

The PRAP document for OU No. 9 was released to the public on July 11, 2001.  This document is

available in an administrative record file at information repositories maintained at the Onslow

County Public Library and at the Installation Restoration Branch Office (Building 58, MCB,

Camp Lejeune). This document was made available to the public at the information repositories

maintained at the Onslow County Public Library and the MCB Camp Lejeune Library.

A public comment period regarding OU No. 9 was held from July 11, 2001 through August 10,

2001; and a public meeting was held on July 18, 2001.  An advertisement for the public meeting

was published in the Jacksonville Daily News on July 18, 2001.  During this public meeting,

representatives from the DoN and the Marine Corps discussed the preferred remedial action under

consideration.  Community concerns were also addressed during the public meeting.

Community comments regarding the preferred remedial action, and the response to the comments

received during the noted comment period are included in the Responsiveness Summary section

of this ROD.

4.0 SCOPE AND ROLE OF RESPONSE ACTION

No Action is the selected response action for OU No. 9, Site 65.  The No Action decision is the

final recommended action for OU No. 9, Site 65.  This decision is based on the findings of the RI

field investigation, along with the results of the baseline human health and ecological RAs.  In

addition, justification of this decision is based on evaluation of the No Action alternative with

respect to the USEPA criteria for evaluating remedial actions and remedy selection.  Evaluation

of the No Action decision with respect to each of the criteria is presented below.  Table 5

provides a glossary of the USEPA evaluation criteria.
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Overall Protection of Human Health and the Environment:  The No Action alternative is

protective of human health and the environment because site-related contaminant concentrations

are generally below, or only slightly exceed, screening criteria considered protective for

residential land use.  In addition, exceedances are not prevalent and do not impact a large area of

the site.

Compliance with ARARs/TBCs:  Applicable or relevant and appropriate requirements

(ARARs) for groundwater are North Carolina Water Quality Standards (NCWQS) and Federal

Maximum Contaminant Levels (MCLs).  Risk-based concentrations (RBCs) for soil and

groundwater, and soil screening levels (SSLs) for soil are criteria to be considered (TBCs).

Surface water data was compared to USEPA Water Quality Criteria for human health (water and

organism consumption).  Sediment data was compared to average upstream sediment

concentrations from the White Oak River Basin Study.  A comparison of site data to

ARARs/TBCs is presented in Section 5.7 and in Tables 1 and 2.

Long-Term Effectiveness and Permanence:  Because of the isolated occurrences and generally

low concentrations of site-related contaminants, the No Action alternative will be protective of

human health and the environment over the long term.

Reduction of Toxicity, Mobility, or Volume through Treatment:  No treatment is required at

this site to protect human health and the environment.

Short-Term Effectiveness:  The No Action decision is protective to human health and the

environment in the short term because no action is required to be protective.

Implementability:  No Action is easily implemented.

Cost:  No costs will be incurred with implementation of the No Action alternative.
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5.0 SITE CHARACTERISTICS

5.1 Conceptual Site Model

Conceptual site models were developed for human and ecological receptors for the RI report.

These models identified all potential exposure pathways via all media and the likelihood that an

exposure would occur given site conditions, contaminant migration pathways, land use patterns,

etc.  The models for human and ecological exposure are presented on Figures 3 and 4,

respectively.

5.2 Topography and Surface Features

The generally flat topography of MCB, Camp Lejeune is typical of the North Carolina Coastal

Plain.  Elevations on the Base vary from sea level to 72 feet above mean sea level (msl).  The

elevation of Site 65 is between 20 and 40 feet msl.

Site 65 is situated in a topographically high area that is gently pitched to the south-southeast with

an average elevation of about 40 feet above msl.  Due to the sandy surface soils, there is relatively

little storm water runoff.  The limited surface water runoff tends to drain radially to the east,

south, and west, away from the site or collect in local surface depressions.  Immediately east of

Site 65 is the equipment training area which occupies the area between Site 65 and two small

ponds located to the southeast.  Portions of the area surrounding the ponds are marshy.

5.3 Geology

Subsurface soils encountered during drilling at Site 65 are representative of undifferentiated and

River Bend Formations.  Numerous borings were advanced within the study area during the field

investigations conducted by Baker.  Soil conditions are generally uniform throughout the study

area.  In general, the shallow soils consist of unconsolidated deposits of sand and silty sand.

These soils represent the Quaternary age "undifferentiated" deposits which overlay the River

Bend Formation.

Underlying the previously described soils is a loose to medium dense, greenish gray, fine sand

containing little clay (approximately 10-35%) and trace silt.  This soil unit constitutes the

Belgrade Formation in the semi-confining unit separating the Quaternary sediments from the
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Castle Hayne aquifer.  The semi-confining unit appears to be approximately 7.5 to 15 feet thick,

generally thickening toward the north.  Beneath this unit resides the River Bend Formation.

Borings were only advanced 10 to 15 feet into this formation during the RI, therefore providing

limited knowledge of specific details regarding the condition of the River Bend beneath the study

area.  The upper portion of the River Bend was described as a partially cemented, gray, fine sand

with some shell fragment and limestone fragments encountered periodically.

5.4 Hydrogeology

Hydrogeologic characteristics in the vicinity of the site were evaluated by reviewing existing

information and installing a network of shallow and deep monitoring wells.

Groundwater was encountered at varying depths during the drilling program.  This variation is

primarily attributed to topographical changes.  In general, the groundwater was encountered

between 7.5 and 11 feet below ground surface (bgs) during field activities performed at the site.

Three rounds of groundwater level measurements were obtained on April 20, 23 and August 21,

1995, from the shallow and deep monitoring wells within the study area.  Groundwater contours

for the surficial aquifer are depicted on Figure 5.  The data indicates that the groundwater flow is

toward the south-southwest, with an average gradient of 9.7 x 10-3 ft/ft.  The southwestern portion

of the site has a steeper gradient (an average of 1.2 x 10-2 feet per foot [ft/ft]) than the rest of the

site (an average of 8.2 x 10-3 ft/ft).

Groundwater elevations and flow patterns for the upper portion of the Castle Hayne aquifer are

depicted on Figure 6.  Given the limited number of points, groundwater flow direction and

gradient is estimated to flow in a southern to southwestern direction with a gradient of 2.3 x 10-03

to 2.7 x 10-03 ft/ft.

5.5 Identification of Water Supply Wells

Five active groundwater supply wells are located within a one-mile radius of Site 65 (BB44,

BB47, BB218, BB220, and BB221).  All of the water supply wells utilize the Castle Hayne

aquifer.  The Castle Hayne aquifer is highly permeable, semi-confined aquifer that is capable of

yielding several hundred to 1,000 gallons per minute (gpm) in municipal and industrial wells in

the MCB, Camp Lejeune area.  Figure 7 identifies the locations of these supply wells within a

one-mile radius of the site.
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No contamination was indicated in any of the five active supply wells (Geophex, 1991).

Production well BB44 is located approximately 1,200 feet from the site.  The total depth of this

well is 62 feet bgs and is screened from 32 to 62 feet bgs.  This well was suspected to potentially

have been impacted by surficial groundwater infiltration due to its relatively shallow screen.

However, drilling logs for this well indicate the presence of confining units above the shallow

screened interval, thus, well is not likely affected by surface waters (Geophex, 1991).  Production

well BB-44 was sampled in January and June 1997.  For these sampling events, all volatile

organic compounds (VOCs) tested for by USEPA method 524.2 were below the analytical

laboratory’s stated detection limit of 0.5 micrograms per kilogram (µg/kg).

5.6 Ecology

During May 15 to 24, 1995, Baker conducted a qualitative habitat evaluation of the terrestrial

environment at Site 65.  The site and surrounding areas are dominated by a mixed forest

composed of pine and deciduous trees.  Cleared, sandy areas are located to the south and

southeast of the site.  Buildings, mowed grass, and paved surfaces are located to the west, and an

earth moving training area is located east of Site 65.  Mixed forest extends across Site 65, and is

interspersed around the aforementioned zones.  Topography is primarily broad and flat with

scattered depressions.

Four habitat types are present at Site 65.  These include  forested areas, two separate wetland

areas, and a low-lying drainage area.  Wetlands at the site were classified as Palustrine systems,

with unconsoldiated bottom class and a permenently flooded water regime.

One threatened or endangered plant species (rough-leaf loose strife) and one state candidate plant

specie (Blackfruit Spikerush) were identified at the site.

5.7 Nature and Extent of Contamination

5.7.1 Remedial Investigation

Table 1 summarizes the RI analytical results.  Detected contaminant concentrations were

compared to screening criteria appropriate for each media.  Surface soil screening criteria include

USEPA Region III RBCs for residential land use, and two times base background concentrations

(inorganics only).  Base background levels for inorganics were established by compiling surface
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soil and subsurface soil concentrations from samples that were collected from areas known to not

have been used for site operations or disposal activities.  The comparison criteria for groundwater

are Federal MCLs and NCWQS.  Inorganics in groundwater were also screened against base

background levels (not presented in Table 1 for groundwater).  Base background levels for

inorganics in groundwater were established by compiling groundwater concentrations from

samples collected from monitoring wells installed in areas known not to have been impacted by

site activities, or upgradient of site activities across the Base (Baker, 1994b).  Surface water

contaminant concentrations were compared to freshwater screening values for human health

(water and organism consumption) including USEPA Region IV Water Quality Standards or

NCWQS, and upstream background concentrations from the White Oak River Basin Study

(analytical results are presented in the RI).  Sediment contaminant concentrations were compared

against the average upstream background sediment concentrations from the White Oak River

Basin Study.  Fish tissue contaminant concentrations were compared to USEPA Region III RBCs

for human ingestion of fish.  Criteria reported in the table have been updated since the publication

of the RI.

Soil Investigations

A total of 13 surface soil samples were collected at Site 65.  Six of the samples were collected

near the waste piles and burn area.  The remaining samples were collected from other locations

potentially impacted by historical activities at the site.  VOCs, semivolatile organic compounds

(SVOCs), pesticides, and inorganics were detected in surface soil.  The analytical results from the

surface soil samples are summarized below:

• Six VOCs were detected in the surface soil samples, although four of the compounds

were determined to be laboratory contaminants because all detected concentrations were

less than 10 times the maximum concentrations detected in the Quality

Assurance/Quality Control (QA/QC) blanks.  The two remaining VOCs detected at low

levels in surface soils were ethylbenzene and total xylenes.  The concentrations of these

compounds did not indicate a specific source, but may have originated from vehicles and

heavy equipment passing through the site.

• The most widespread SVOC detected was bis(2-ethylhexyl) phthalate, which was

encountered at nine locations.  This phthalate is a common plasticizer in rubber and
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plastic products, such as tires.  All of the sample locations with estimated concentrations

of these phthalates are near roads or equipment training areas.

• PAH constituents were detected in three samples, all near existing or previously existing

debris piles.  The suspected source of the PAH contamination are the debris piles and

historical burning areas at the site.  Di-n-butyl phthalate was detected at two locations

near the waste piles, but a specific source for this contaminant cannot be identified.

• Pesticides were detected in all areas of the site.  The levels detected in the samples are

similar to base-wide concentrations from the historical use of pesticides at Camp

Lejeune.

• The PCB Aroclor 1260 was detected at one location near the burn area and the

southernmost debris piles.  Historical records do not indicate the disposal of PCBs;

however, PCBs were detected in a subsurface soil sample collected during the 1991 Site

Inspection.  The detection of PCBs within the vicinity of the debris piles indicates that

some product containing PCBs may have been spilled or disposed at the site.

• Surface soil sample analytical results for inorganics were compared to a screening level

of two times average background concentrations.  Seven of 13 sample locations exceeded

two times the average base background for one or more inorganic.  The detections were

observed in the heavy equipment training area and the southernmost debris pile.  The

distribution of the inorganics indicates that they may be the result of rusting metal debris

disposed at the site and the heavy equipment used for training.

A total of 13 subsurface soil samples were collected from the same locations as the surface soil

sample locations.  VOCs, SVOCs, and inorganics were detected in subsurface soil.  The

analytical results from the subsurface samples are summarized below:

• Five VOCs were detected in the subsurface soil samples, although four of the

contaminants were determined to be laboratory-related because all detected

concentrations were less than 10 times the maximum concentrations detected in the

QA/QC blanks.  Xylenes, a constituent of petroleum products which may have been

deposited by heavy equipment, was the only non-laboratory related VOC detected.
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• The most widespread SVOC detected was bis(2-ethylhexyl) phthalate.  The source of this

contaminant is assumed to be the same as for detections in surface soil, although this

compound is also commonly a laboratory and field contaminant.

• Di-n-butyl phthalate was detected in the subsurface soil at the same two locations where

it was detected in the surface soils.  The remaining 14 SVOCs, all PAH constituents,

were detected at the same sampling location where they were detected in the surface soil.

• Pesticide detections in subsurface soils mainly occurred in areas where the soils have

been either disturbed by excavation or disposal.  The occurrence of pesticide

contamination may be attributed to the historical use of pesticides at MCB, Camp

Lejeune.

• PCBs were not detected in the subsurface soil samples collected during the RI.

• Nine of 13 subsurface soil sample locations exceeded two times the average base

background for one or more inorganic constituent.  The majority of the inorganics

occurred in either the heavy equipment training area or the debris piles.  The suspected

source of inorganics is rusting metal.

• A total of six subsurface soil samples were collected from test pits near the waste piles

and burn area.  Three VOCs were detected in the soil samples from the test pits, although

all of the compounds were determined to be laboratory contaminants.  The most

widespread SVOC detected was di-n-butyl phthalate, which was detected at all six test pit

locations.  Pesticide results for subsurface test-pit soil samples included detections at four

of six locations.  All six test pit sample locations exceeded two times the average base

background for two or more inorganics.  The suspected source of the inorganics is the

rusting debris disposed of in these piles.

Groundwater Investigation

Groundwater samples were collected from three existing wells, and seven wells installed during

the RI.  VOCs, SVOCs, and inorganics were detected in groundwater.  The analytical results are

summarized below:
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• Five VOCs were detected in groundwater samples collected at the site.  Four were

determined to be laboratory contaminants because detected concentrations were less than

10 times the maximum concentrations in QA/QC samples.  Carbon disulfide was the only

VOC detected in the groundwater samples that was not determined to be a laboratory

contaminant.  It was detected in one upgradient sample location at a low concentration.

• The SVOC naphthalene was detected in one upgradient sample location at a low

concentration.

• Groundwater samples collected from the monitoring wells contained no detectable

concentrations of pesticides or PCBs.

• Inorganic concentrations were, on average, one or two orders of magnitude below the

base background levels for groundwater.  Only two of the inorganics, iron and

manganese, were detected at concentrations that exceed the screening criteria.  Neither

iron nor manganese concentrations, however,  exceeded the federal standard in any of the

samples collected at the site, and these inorganics are normally found at similar

concentrations in groundwater throughout the Base.

Surface Water and Sediment Investigations

Two surface water samples were collected, one each from Powerline Pond and Courthouse Bay

Pond.  VOCs and inorganic compounds were detected.  The analytical results are summarized

below:

• Two organic compounds were detected in surface water and were attributable to

laboratory contamination because detected concentrations were less than 10 times the

maximum concentration in QA/QC samples.

• A total of 13 inorganics were detected in the surface water samples.  Aluminum, barium,

copper, iron, lead, manganese, vanadium and zinc exceeded the lowest surface water

screening value.  All of the detected inorganic concentrations, except iron, exceeded the

average reference station concentration established at Camp Lejeune.  The only sources

of recharge for the ponds are groundwater and stormwater runoff.  Since groundwater
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was not found to be significantly impacted, water evaporation and soil erosion are the

suspected causes of elevated inorganics in the ponds.

A total of four sediment samples were collected at Site 65; two samples from each surface water

sample location (0-6 inches and 6 to 12 inches).  VOCs, SVOCs, pesticides, and inorganics were

detected in sediment.  The analytical results are summarized below:

• Carbon tetrachloride and tetrachloroethene were the only two VOCs detected in sediment

that were not attributable to laboratory contamination.  The other four VOCs were

detected below, or only slightly above 10 times the maximum concentrations in QA/QC

samples.  The specific sources of carbon tetrachloride and tetrachloroethene have not

been determined, but are suspected to have originated from various site operations.  The

detected levels did not exceed sediment screening values.

• Only one SVOC, di-n-butylphthalate, was detected in the sediment samples, but it is

believed to be the result of laboratory contamination because it was detected at less than

10 times the maximum concentration in the QA/QC samples.

• Pesticides, including beta-BHC, 4,4'-DDD, and 4,4'-DDE, were detected in all of the

sediment samples collected.  All of these pesticides exceeded the lowest sediment

screening value (SSV) and the average reference concentration.  These concentrations are

similar to the concentrations detected in the surface soils across the site.

• Thirteen inorganics were detected in the sediment.  Copper, lead and zinc were detected

at concentrations exceeding the lowest SSV only one time; however, all of these

inorganics exceeded the average reference concentration (White Oak River Basin Study)

at least one time.  The inorganics are suspected to be the result of metals precipitation

accumulated within the surface water as evaporation occurs.

Fish Tissue

Organics and inorganics were detected in fish tissue.  Four fish-tissue samples were collected for

fillet analysis, and five fish-tissue samples were collected for whole-body analysis.  The

analytical results are summarized below:
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• Only two organics, acetone and 4,4'-DDD, were detected in the fillet samples.

• Twelve inorganics were detected in the fillet samples: aluminum, barium, calcium,

copper, magnesium, manganese, mercury, potassium, selenium, sodium, thallium, and

zinc.

• Four VOCs were detected in the whole-body samples, but they were all determined to be

laboratory contaminants.

• There were no SVOCs detected in the whole-body samples.

• There were two pesticides, 4,4'-DDD and 4,4'-DDE, detected in the whole-body samples.

• Seventeen inorganics were detected in the whole-body samples: aluminum, antimony,

arsenic, barium, beryllium, calcium, copper, iron, lead, magnesium, manganese, mercury,

potassium, selenium, sodium, thallium, and zinc.  Because mercury was not detected in

any media with the exception of fish tissue, mercury contamination does not appear to be

related to Site 65 or the local environment.  Other potential sources for mercury in fish

could be that the fish were transported to the ponds from off-site sources, or that

bioaccumulation is occurring through a food chain.

5.7.2 Post-RI Sampling

Post-RI sampling was conducted near Site 65 to determine if contaminants were released from

dissolved drum piles that were discovered in early 2001.  The piles are located the wooded area to

the south of Courthouse Bay Pond along its tributary to Courthouse Bay.  A site walk was

conducted in March 2001 and the location of piles was verified.

This area was not in the original Site 65 boundary, but is included under this OU because

activities similar to those conducted in the original Site 65 boundary were conducted in this area.

Soil, surface water, sediment, and groundwater samples were collected from the area shown on

Figure 8 in April 2001.  Table 2 summarizes the post-RI sampling analytical results.  Detected

contaminant concentrations were compared to screening criteria appropriate for each media.

Surface soil screening criteria include USEPA Region III RBCs for residential land use, USEPA
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Region IX Preliminary Remediation Goals (PRGs) for residential land use, and two times average

base background concentrations (inorganics only) as described for the RI. The comparison

criteria for groundwater are Federal MCLs and NCWQS.  Surface water contaminant

concentrations were compared to USEPA Tier II freshwater screening values for human health

(water and organism consumption), and NCWQS for fresh surface water, and average upgradient

surface water values from the White Oak River Basin Study (Baker, 1994c), representing average

background conditions. Sediment contaminant concentrations were compared to USEPA Region

IV ecological screening levels for freshwater and average upgradient sediment values from the

White Oak River Basin.

Soil Investigations

Two surface soil and four subsurface soil samples were collected at Site 65 in April of 2001 and

were analyzed for VOCs, SVOCs, pesticides, PCBs, herbicides, and metals.  VOCs, SVOCs,

pesticides, herbicides, and metals were detected in the surface soil samples.  None of the detected

concentrations for VOCs, SVOCs, pesticides, PCBs, or herbicides exceeded any screening

criteria.  The inorganics aluminum, copper, and sodium were detected at concentrations

exceeding both Region III RBCs and Region IX PRGs.  Thirteen inorganics were detected at

concentrations exceeding two times base background concentrations.

VOCs, SVOCs, pesticides, herbicides, and inorganics were also detected in subsurface soils.

None of the detected concentrations of VOCs, SVOCs, pesticides, or herbicides exceeded

screening criteria.  The inorganic arsenic was detected at concentrations exceeding both Region

III RBCs and Region IX PRGs.  The essential nutrients calcium and sodium were detected at

concentrations exceeding two times base background concentrations.

The source of inorganics in surface and subsurface soils at Site 65 is believed to be rusting metal

debris disposed of at the site.

Groundwater Investigation

Groundwater samples were collected from three temporary wells.  VOCs, total, and dissolved

metals were detected in groundwater.  None of the detected concentrations of VOCs exceeded

screening criteria.  Of the inorganics that were detected, concentrations of iron and manganese
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exceeded NCWQS.  These inorganics are normally found at similar concentrations in

groundwater throughout the Base.

Surface Water and Sediment Investigations

Three surface water and sediment samples were collected.  VOCs and metals were detected in

surface water.  None of the detected concentrations of VOCs exceeded screening criteria.  The

metals arsenic, chromium, copper, iron, lead, manganese, thallium, and zinc were detected at

concentrations exceeding EPA Tier II freshwater screening values and/ or NCWQS for surface

water.  Maximum detected concentrations of aluminum, barium, calcium, iron, magnesium, and

sodium exceeded average concentrations detected in upgradient areas of the White Oak River

Basin.  Water evaporation and soil erosion are suspected to be the source of elevated inorganics

in the surface water.

VOCs, SVOCs, pesticides, herbicides, and metals were detected in sediment.  There are no

sediment screening values for the six VOCs that were detected in sediment.  Of the four SVOCs

that were detected in sediment, only one has an established screening criteria that the detected

concentration it can be compared to.  This contaminant concentration did not exceed the sediment

screening criteria.  The pesticides 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, alpha chlordane, dieldrin,

endrin, endrin aldehyde, endrin ketone, and gamma chlordane were detected at concentrations

exceeding Region IV ecological screening levels for freshwater.  The levels detected in these

samples are similar to base-wide concentrations from the historical use of pesticides at Camp

Lejeune.  Maximum detections of the pesticides 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, endrin

aldehyde, and p,p’-methoxychlor exceeded average concentrations detected in sediments in

upgradient areas of the White Oak River Basin. There are no screening criteria for herbicides in

sediment. The inorganics barium, copper, and lead were also detected at concentrations exceeding

Region IV ecological screening levels for freshwater.  Each of these inorganics and aluminum,

arsenic, calcium, chromium, iron, magnesium, manganese, selenium, vanadium, and zinc were

detected at concentrations exceeding average concentrations in upgradient areas of the White Oak

River Basin.  The inorganics are suspected to be the result of metals precipitation accumulated

within the surface water as evaporation occurs.
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6.0 CURRENT AND POTENTIAL FUTURE LAND AND RESOURCE USES

Site 65 is a primarily wooded area located immediately east of the Marine Corps Engineer School

which occupies property between Site 65 and the bay.  The school is used for maintenance,

storage, and operator training of amphibious vehicles and heavy construction equipment.  The

school also utilizes a several acre parcel located just east of Site 65 to conduct heavy equipment

training activities.  Two surface ponds are located immediately east of the training facilities that

have recreational fishing available, and are stocked by the base fishing commission.  Also, there

are some physical fitness trails and exercise stops that run throughout the site and surrounding

areas.  Several wide, cleared trails for tanks and heavy equipment cross the site.  The current land

use is unlikely to change in the immediate future.

As discussed in the Site Characteristics section of this document, five active groundwater supply

wells are located within a one-mile radius of the site.  It is likely that these wells will continue to

be used in the immediate future.

7.0 SUMMARY OF SITE RISKS

As part of the RI, human health and ecological RAs were conducted to determine the potential

risks associated with the chemical constituents detected at Site 65.  The RAs are based only on

the RI data because the post-RI work was conducted subsequent to the RAs.  The following

subsections briefly summarize the findings of the human health and ecological RAs.

7.1 Human Health Risk Assessment

A quantitative human health RA was conducted for Site 65.  This included identification of

contaminants of potential concern (COPCs), and calculation of potential carcinogenic and non-

carcinogenic risk for different human receptors.

7.1.1 Selection of COPCs

During the human health RA, chemicals of potential concern (COPCs) were selected for surface

soil, subsurface soil, groundwater, surface water, sediment, and fish tissue as shown on Table 3.

The selection of COPCs was based on methodology described in the USEPA Risk Assessment

Guidance for Superfund (USEPA, 1989a, 1989b, 1991a, 1991b, 1995).  COPCs were selected by
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comparing detected concentrations to contaminant-specific screening criteria, as well as by

evaluation of site and contaminant characteristics.  Criteria used in selecting a detected

contaminant as a COPC included historical information, background and naturally occurring

levels, field and laboratory blank data, USEPA Region III Contaminants of Concern, prevalence,

federal and state criteria and standards, toxicity, anthropogenic levels, persistence, and mobility.

As shown on Table 3, no detected VOCs, pesticides, or PCBs exceeded screening criteria and

were not retained as COPCs in surface soil.  Two SVOCs, benzo(a)pyrene and dibenzo(a,

h)anthracene, were retained as a COPCs because the maximum concentrations exceeded the

residential soil screening values.  Manganese and thallium were the only inorganics that were

retained as surface soil COPCs because they exceeded the residential soil screening values.

For subsurface soil, no VOCs, pesticides, or PCBs were retained as COPCs.  Benzo(a)anthracene,

benzo(a)pyrene, aluminum, iron, and manganese were retained as COPCs because their

maximum concentrations exceeded residential soil screening levels.  Lead was retained as a

COPC because its maximum concentration exceeded the lead action level.  Antimony, arsenic,

copper, nickel, and thallium were retained as subsurface soil COPCs because their concentrations

exceeded background and/or residential soil screening levels.

For groundwater, no SVOCs, pesticides, or PCBs were retained because their concentrations did

not exceed the tap water screening values and/or the blank sample concentration.  Carbon

disulfide, manganese, and iron were retained as COPCs because their concentrations exceeded tap

water screening criteria.  It should be noted that 1,2-dichloroethane, bis(2-ethylhexyl)phthalate,

and aluminum were not retained as COPCs because their concentrations did not exceed blank

contamination (organics), or naturally occurring levels (aluminum).

For surface water, no VOCs, SVOCs, pesticides, or PCBs were retained as COPCs because their

concentration did not exceed the North Carolina Water Quality Standards, and/or blank sample

concentrations.  Copper, iron, lead, and zinc were detected at concentrations greater than

corresponding NCWQS and were retained as COPCs.  There were no NCWQS for aluminum,

barium, manganese, and vanadium, so these inorganics were also retained as surface water

COPCs.

For sediment, no VOCs, SVOCs, pesticides, or PCBs were retained as COPCs because their

concentrations were less than the respective residential soil screening values and/or blank sample
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concentrations.  Aluminum, antimony, chromium, and iron were detected at concentrations that

exceeded corresponding soil RBCs.  Therefore, these inorganics were retained as sediment

COPCs.

No VOCs, SVOCs, pesticides, or PCBs were retained as COPCs for fish tissue.  Mercury and

thallium were the only constituents retained as COPCs for fish tissue because their concentrations

exceeded fish tissue screening levels.  However, it should be noted that the North Carolina

Department of Health and Human Services was contacted regarding the constituents detected in

fish and crab tissue.  The state toxicologist concluded that consumption of fish and crab found at

this site should not pose a significant health risk (see Appendix C).

7.1.2 Quantification of Exposure

For each COPC, incremental cancer risk (ICR) and hazard index (HI) values were calculated to

quantify potential carcinogenic and noncarcinogenic risks, respectively.  An ICR is a value that

indicates the probability of developing cancer when exposed to certain contaminants.  The

USEPA has established an acceptable range of carcinogenic risk is 1x10-6 to 1x10-4.  This means

that the acceptable range is between one person in a million and one person in ten thousand

getting cancer in one’s lifetime due to exposure to contaminants.  A HI is an index that compares

the site contaminant concentrations to reference concentrations (federal guidelines and literature

values), if exceeded, could cause non-carcinogenic health risk.  An HI greater than 1.0 indicates a

potential human health risk due to exposure to a contaminant.

7.1.2.1 Current Scenario

Under the current exposure scenario, military personnel (trainee), military personnel (recreational

user), adult and child fisherman receptors were evaluated as potential receptors, and risk values

were calculated for exposure to surface soil (military personnel - trainee and recreational user);

subsurface soil (military personnel - trainee); inhalation of particles (military personnel - trainee

and recreational user); and surface water, sediment and fish tissue (fisherman).  ICR values did

not exceed the USEPA acceptable risk range of 1x10-4 to 1x10-6.  Thus, there are no unacceptable

carcinogenic current risks associated with any media at Site 65.  The HI values for the child- and

adult fisherman receptor (HI = 6.1 and 1.3, respectively) exceeded unity due to the ingestion of

fish tissue.  The elevated HI values associated with fish tissues are primarily due to mercury

which does not appear to be site related for the following reasons: (1) mercury was detected only
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in fish tissue and not in any other site media; (2) the ponds where mercury was detected are not

located near the heavy equipment training area which prevents them from being impacted by Site

65 surface runoff; and (3) the ponds were stocked with fish from off-site sources.  However, upon

review of site data, the North Carolina state toxicologist concluded that consumption of fish and

crab tissue from this site would not pose a significant threat to human health (see Appendix C).

7.1.2.2 Future Scenario

Under the future scenario, child and adult residents were evaluated as potential receptors, and risk

values were calculated for exposure to surface soil, subsurface soil, groundwater, surface water,

and sediment.  ICR values did not exceed the USEPA acceptable risk range of 1x10-4 to 1x10-6.

Thus, there are no unacceptable carcinogenic future risks associated with any media at Site 65.

The HI values for the child resident receptor (HI = 3.0) exceeded unity due to the ingestion of

iron in groundwater.  However, iron is still considered an essential nutrient, and toxicity criteria

have not been finalized by the USEPA.  Further, the central tendency (CT) exposure scenarios

calculated for the child resident showed no unacceptable risk.

7.2 Ecological Risk Assessment

During the ecological RA, ecological COPCs were selected for surface water, sediment, surface

soil, and fish tissue, as shown in Table 4.  Criteria used to select ecological COPCs included

historical information, prevalence, toxicity, federal and state criteria and standards, field and

laboratory blank data, background and naturally occurring levels, and anthropogenic levels.

For surface soil, six VOCs (methylene chloride, acetone, trichloroethene, toluene, ethylbenzene,

and xylenes) were detected in the surface soil.  Methylene chloride, acetone, and toluene were not

retained as COPCs because they are common laboratory contaminants and they were detected at

less than 10 times the concentration in the blank samples.  Trichloroethene, ethylbenzene, and

xylenes were retained as COPCs.  Nineteen SVOCs were detected in the surface soil.

Acenaphthene, 2,4-dinitrophenol, anthracene, benzo(a)anthracene, benzo(b)fluoranthene,

benzo(k)fluoranthene, benzo(a)pyrene, ideno(1,2,3-cd)pyrene, benzo(g,h,i)perylene, carbazole,

chrysene, dibenzo(a,h)anthracene, dibenzofuran, fluorene, phenanthrene, di-n-butylphthalate,

fluoranthene, pyrene, and bis(2-ethylexyl)phthalate were retained as COPCs.  Five pesticides

were detected in the surface soil.  Endosulfan II, 4,4’-DDE, 4,4’-DDT, 4,4’-DDD, and heptachlor

epoxide were retained as COPCs.  Aroclor 1260 was detected in one of the surface soil samples
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and was retained as a COPC.  Fifteen metals were detected in the surface soil.  Calcium,

magnesium, potassium, and sodium were not retained as a COPCs.  Copper was not retained as a

COPC because it was detected at a concentration of less than five times the concentration in the

blank sample.  Aluminum was not retained as a COPC because it was detected at concentrations

of less than twice base background.  Barium, chromium, iron, lead, manganese, nickel, thallium,

vanadium and zinc were retained as COPCs.

Two VOCs (acetone, and 1,2-dichloroethane) were detected in the surface water.  Neither

contaminant was retained as a COPC for aquatic and terrestrial receptors because they are

common  laboratory contaminants and were detected at a concentration of less than 10 times the

concentration in the blank sample.  No SVOCs, pesticides, or PCBs were detected in the surface

water samples.  Thirteen metals were detected in the surface water samples.  Calcium,

magnesium, potassium, and sodium were not retained as COPCs for aquatic or terrestrial

receptors.  Chromium was not retained as a COPC for aquatic receptors because detected

concentrations do not exceed the surface water screening values.  However, chromium was

retained as a COPC for terrestrial receptors.  Aluminum, barium, copper, iron, lead, manganese,

vanadium, and zinc were retained as COPCs for both aquatic and terrestrial receptors.

At each station, sediment samples were collected from two depths, zero to six inches and six to

12 inches.  Six VOCs were detected in the sediment.  Acetone, chloroform, and toluene were not

retained as COPCs because they are common laboratory contaminants and were detected at a

concentration of less than 10 times the concentration in the blank sample.  Carbon tetrachloride,

2-butanone, and tetrachloroethene were not retained as COPCs because they were detected at

concentrations below sediment screening values (SSVs).  One SVOC (di-n-butylphthalate) was

detected and retained as a COPC in sediment.  Three pesticides were detected in the sediment.

Beta-BHC, 4,4’-DDE, and 4,4’-DDD were all retained as COPCs.  Fifteen metals were detected

in the sediment.  Calcium, magnesium, potassium, and sodium were not retained as COPCs.

Barium, chromium, iron, and manganese were not retained as COPCs because they did not

exceed their respective SSVs.  Aluminum, antimony, cobalt, copper, lead, vanadium, and zinc

were retained as COPCs.

For the fish-fillet sample, one VOC (acetone) was detected and retained as a COPC in the fish

fillet tissue.  No SVOCs were detected in the fish fillet samples.  One pesticide (4,4’-DDD) was

detected and retained as a COPC.  For the whole-body fish samples, four VOCs were detected in

the fish, whole-body tissue.  Acetone, 2-butanone, methylene chloride, and toluene were retained
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as COPCs.  No SVOCs were detected in the fish, whole-body samples.  Two pesticides were

detected in the fish, whole-body tissue.  Pesticides 4,4’-DDD and 4,4’-DDE were retained as

COPCs.  Seventeen metals were detected in the fish, whole-body tissue.  Calcium, magnesium,

potassium, and sodium were not retained as COPCs.  The remaining thirteen metals (aluminum,

antimony, arsenic, barium, beryllium, copper, iron, lead, manganese, mercury, selenium,

thallium, and zinc) were retained as COPCs.

Following the selection of ecological COPCs, the potential ecological risks associated with each

COPC were evaluated.  The paragraphs that follow summarize the conclusions made for aquatic

and terrestrial receptors at Site 65.

7.2.1 Aquatic Ecosystem

There is a moderate potential risk to aquatic life in Courthouse Bay Pond, with most of the risk

associated with the non-site-related inorganics in the surface water.  There is only a slight risk to

aquatic life in Powerline Pond; however, these risks are due to non-site-related contaminants

(4,4'-DDD and 4,4'-DDE).  Based on the ecological RA, no further investigations are deemed

necessary.

7.2.2 Terrestrial Ecosystem

Some potential impacts to soil invertebrates and plants may occur as a result of site-related

contaminants.  It should be noted that there is much uncertainty in the Surface Soil Screening

Values (SSSVs) used to assess this impact.  In addition, a potential decrease in the terrestrial

vertebrate population from site-related contamination is not expected based on the terrestrial

intake model that is included in the RI ecological RA.

8.0 EXPLANATION OF SIGNIFICANT CHANGES

The PRAP presents the No Action remedy as the preferred alternative for Site 65.  No significant

changes to the remedy detailed in that document have been made.
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RESPONSIVENESS SUMMARY

The selected remedy for Site 65, OU No. 9, is No Action.

The USEPA Region IV and NC DENR are in support of the selected remedy outlined herein for

OU No. 9.  A concurrence letter from the NC DENR is included in Appendix A.

Based on comments received from the audience of the July 18, 2001 public meeting, the public

supports the selected remedy for OU No. 9.  No additional comments were made during the

public comment period which ended on August 10, 2001.  The public meeting consisted of a

presentation of OU Nos. 9 and 17, and question and answers.  OU No. 9 was presented during the

first half of the public meeting.  The transcript for the public meeting is provided in Appendix B.

The entire public meeting transcript has been reproduced in this ROD because both presentations

were included in the same legally sealed and certified report document.

The attendees of the public meeting included representatives from Naval Facilities Engineering

Command, Atlantic Division (LANTDIV); MCB Camp Lejeune Environmental Management

Division (EMD); NC DENR Superfund Section; USEPA Region IV; Restoration Advisory Board

(RAB) Community Members; and Baker.  In attendance were:

Laura Baker RAB Community Member

Ellen Bjerklie Hanna Baker

Rich Bonelli Baker

Thomas Burton MCB Camp Lejeune EMD

Heather Govenor Baker

Carrie Anne Hayward RAB Community Member

Bart Herpel Community Member

Ray Humphries RAB Community Member

David Lown NC DENR, Superfund Section

Steve Martin LANTDIV

Rick Raines MCB Camp Lejeune EMD

Kirk Stevens LANTDIV

Jim Swartenberg RAB Community Chairperson

Gena Townsend USEPA Region IV

Karren Wood Baker

In general, the meeting attendees asked about mercury in fish samples, the safety of eating fish

from the ponds at Site 65, and sampling methods.  All questions asked at the meeting were

resolved so no follow up on any issue is required.
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TABLE 1

SUMMARY OF SITE CONTAMINATION
SITE 65 - ENGINEER AREA DUMP
RECORD OF DECISION, CTO-0130

MCB, CAMP LEJEUNE, NORTH CAROLINA

Detected Comparison Criteria Site Contamination

Media Fraction Organics/Inorganics

Criteria I Criteria II
Min. 
Conc.

Max. 
Conc.

Location(s) of Maximum 
Concentration

Detection 
Frequency

Number of 
Detections Above 

Comparison 
Criteria I

Number of Detections 
Above Comparison 

Criteria II

Surface Soil(1) Volatiles Methylene Chloride 8.5 X 104 NA 2J 2J 65-MW07A-00 & SB12-00 2/13 0 NA
Acetone 7.8 X 105 NA 10J 10J 65-MWO5A-00 1/13 0 NA
Trichloroethene 5.8 X 104 NA 1J 1J 65-SB06-00 1/13 0 NA
Toluene 1.6 X 106 NA 1J 2J 65-DW04-00 & MW07A-00 3/13 0 NA
Ethylbenzene 7.8 X 105 NA 1J 1J 65-SB07-00 1/13 0 NA
Xylene (total) 1.6 X 107 NA 3J 5J 65-SB07-00 2/13 0 NA

Semivolatiles Acenaphthene (PAH) 4.7 X 105 NA 130J 130J 65-DW01-00 1/13 0 NA
2,4-Dinitrophenol 1.6 X 104 NA 150J 150J 65-DW04-00 1/13 0 NA
Dibenzofuran 3.1 X 104 NA 58J 58J 65-DW01-00 1/13 0 NA
Fluorene (PAH) 3.1 X 105 NA 100J 100J 65-DW01-00 1/13 0 NA
Phenanthrene (PAH) 2.3 X 105 NA 59J 860 65-DW01-00 3/13 0 NA
Anthracene (PAH) 2.3 X 106 NA 190J 190J 65-DW01-00 1/13 0 NA
Carbazole 3.2 X 104 NA 180J 180J 65-DW01-00 1/13 0 NA
di-n-Butyl-phthalate 7.8 X 105 NA 260J 390J 65-SB06-00 2/13 0 NA
Fluoranthene (PAH) 3.1 X 105 NA 130J 830 65-DW01-00 3/13 0 NA
Benzo(a)anthracene (PAH) 870 NA 76J 510 65-DW01-00 3/13 0 NA
Chrysene (PAH) 8.7 X 104 NA 70J 470 65-DW01-00 3/13 0 NA
bis(2-Ethylhexyl)phthalate 4.6 X 104 NA 48J 87J 65-MW06A-00 9/13 0 NA
Benzo(b)fluoranthene (PAH) 870 NA 89J 360J 65-DW01-00 3/13 0 NA
Benzo(k)fluoranthene (PAH) 8700 NA 120J 510 65-DW01-00 2/13 0 NA

Notes:
Concentrations are presented  in µg/Kg for organics in soil and sediment and in µg/L for all water contaminants (ppb); metal concentrations for soil and sediment are presented in mg/Kg (ppm).
NA - Not applicable
ND - Not detected
PAH - Polynuclear aromatic hydrocarbon
(1)  Organics and Metals  in both surface and subsurface soils are compared to EPA Region III Risk Based Concentrations (RBCs) for a residential area (Criteria I) (EPA updated 5/8/2001), 
        and two times base background concentrations for MCB, Camp Lejeune (Criteria II) (Metals only).  Only priority pollutant metals (i.e., aluminum, antimony, arsenic, barium, cadmium, 
       chromium, cobalt, copper, iron, lead, manganese, nickel, selenium, silver, thallium, vanadium, zinc) are presented on this table.  For lead, the residential action level in soil is used
       (USEPA, 1994).  Refer to the RI for completed metals detection data.



TABLE 1 (Continued)

SUMMARY OF SITE CONTAMINATION
SITE 65 - ENGINEER AREA DUMP
RECORD OF DECISION, CTO-0130

MCB, CAMP LEJEUNE, NORTH CAROLINA

Detected Comparison Criteria Site Contamination

Media Fraction Organics/Inorganics

Criteria I Criteria II
Min. 
Conc.

Max. 
Conc.

Location(s) of Maximum 
Concentration

Detection 
Frequency

Number of 
Detections Above 

Comparison 
Criteria I

Number of Detections 
Above Comparison 

Criteria II

Surface Soil Semivolatiles Benzo(a)pyrene (PAH) 87 NA 100J 400 65-DW01-00 2/13 2 NA
(continued) Indeno(1,2,3-cd)pyrene (PAH) 870 NA 88J 310J 65-DW01-00 2/13 0 NA

Dibenzo(a,h)anthracene (PAH) 87 NA 45J 150J 65-DW01-00 2/13 1 NA
Benzo(g,h,i)perylene (PAH) 2.3 X 105 NA 70J 250J 65-DW01-00 2/13 0 NA

Pesticides Heptachlor epoxide 70 NA 2.3 2.3 65-MW07A-00 1/13 0 NA
4-4'-DDE 1900 NA 4.3 83J 65-MW07A-00 6/13 0 NA
Endosulfan II 4.7 X 104 NA 3.8NJ 3.9NJ 65-DW02-00 2/13 0 NA
4-4'-DDD 2700 NA 3.8NJ 59J 65-SB10-00 7/13 0 NA
4-4'-DDT 1900 NA 25 56J 65-MW07A-00 & SB07-00 3/13 0 NA

PCBs Aroclor 1260 320 NA 52J 52J 65-DW01-00 1/13 0 NA
Metals Aluminum 7800 5940 656 5040 65-DW01-00 13/13 0 0

Barium 550 17.36 2.7 36.3 65-DW01-00 13/13 0 3
Chromium 23 3.693 2.3 8.6 65-DW01-00 11/13 0 2
Copper 310 7.2 2.5 55.6 65-DW01-00 9/13 0 6
Iron 2300 3755 50.9 16400 65-SB12-00 13/13 3 2
Lead 400 23.75 2 178 65-DW01-00 13/13 0 4
Manganese 160 18.5 2.9 163J 65-DW01-00 13/13 3 5
Nickel 160 3.434 4.6 5.7 65-SB12-00 2/13 0 2
Thallium 0.55 0.889 2.3 2.3 65-SB10-00 1/13 1 1
Vanadium 55 11.63 2.8 12 65-DW01-00 9/13 0 1
Zinc 2300 13.88 3.7 377J 65-DW01-00 11/13 0 6

Notes:
Concentrations are presented  in µg/Kg for organics in soil and sediment and in µg/L for all water contaminants (ppb); metal concentrations for soil and sediment are presented in mg/Kg (ppm).
NA - Not applicable
ND - Not detected
PAH - Polynuclear aromatic hydrocarbon



TABLE 1 (Continued)

SUMMARY OF SITE CONTAMINATION
SITE 65 - ENGINEER AREA DUMP
RECORD OF DECISION, CTO-0130

MCB, CAMP LEJEUNE, NORTH CAROLINA

Detected Comparison Criteria Site Contamination

Media Fraction Organics/Inorganics

Criteria I Criteria II
Min. 
Conc.

Max. 
Conc.

Location(s) of Maximum 
Concentration

Detection 
Frequency

Number of 
Detections Above 

Comparison 
Criteria I

Number of Detections 
Above Comparison 

Criteria II

Subsurface Volatiles Acetone 7.8 X 105 NA 7J 380 65-DW02-02 13/19 0 NA
Soil(1) Carbon Disulfide 7.8 X 105 NA 2J 2J 65-TP04 1/19 0 NA

2-Butanone 4.7 X 106 NA 2J 29 65-TP05 3/19 0 NA
Trichloroethene 5.8 X 104 NA 2J 2J 65-SB07-04 1/19 0 NA
Toluene 1.6 X 106 NA 1J 1J 65-SB11-04 1/19 0 NA
Xylene (total) 1.6 X 107 NA 1J 3J 65-SB10-01 5/19 0 NA

Semivolatiles Naphthalene (PAH) 1.6 X 105 NA 55J 55J 65-TP07 1/19 0 NA
2-Methylnaphthalene 1.6 X 105 NA 60J 60J 65-TP07 1/19 0 NA
Acenaphthene 4.7 X 105 NA 94J 97J 65-SB06-02 2/19 0 NA
Fluorene 3.1 X 105 NA 110J 110J 65-SB06-02 1/19 0 NA
Dibenzofuran 3.1 X 104 NA 42J 42J 65-TP07 1/19 0 NA
Phenanthrene (PAH) 2.3 X 105 NA 150J 1200 65-SB06-02 2/19 0 NA
Anthracene 2.3 X 106 NA 290J 290J 65-SB06-02 1/19 0 NA
Carbazole 3.2 X 104 NA 120J 120J 65-SB06-02 1/19 0 NA
di-n-Butylphtalate 7.8 X 105 NA 160J 340J 65-SB06-02 8/19 0 NA
Fluoranthene (PAH) 3.1 X 105 NA 230J 1900 65-SB06-02 2/19 0 NA
Pyrene (PAH) 2.3 X 105 NA 190J 1400 65-SB06-02 2/19 0 NA
Benzo(a)anthracene (PAH) 870 NA 100J 900 65-SB06-02 2/19 1 NA
Chrysene (PAH) 8.7 X 104 NA 110J 800 65-SB06-02 2/19 0 NA

Notes:
Concentrations are presented  in µg/Kg for organics in soil and sediment and in µg/L for all water contaminants (ppb); metal concentrations for soil and sediment are presented in mg/Kg (ppm).
NA - Not applicable
ND - Not detected
PAH - Polynuclear aromatic hydrocarbon
(1)  Organics and Metals  in both surface and subsurface soils are compared to EPA Region III Risk Based Concentrations (RBCs) for a residential area (Criteria I) (EPA, updated 5/8/2001), 
        and two times base background concentrations for MCB, Camp Lejeune (Criteria II) (Metals only).  Only priority pollutant metals (i.e., aluminum, antimony, arsenic, barium, cadmium, 
       chromium, cobalt, copper, iron, lead, manganese, nickel, selenium, silver, thallium, vanadium, zinc) are presented on this table.  Refer to Table the RI for completed metals detection data.



TABLE 1 (Continued)

SUMMARY OF SITE CONTAMINATION
SITE 65 - ENGINEER AREA DUMP
RECORD OF DECISION, CTO-0130

MCB, CAMP LEJEUNE, NORTH CAROLINA

Detected Comparison Criteria Site Contamination

Media Fraction Organics/Inorganics

Criteria I Criteria II
Min. 
Conc.

Max. 
Conc.

Location(s) of Maximum 
Concentration

Detection 
Frequency

Number of 
Detections Above 

Comparison 
Criteria I

Number of Detections 
Above Comparison 

Criteria II

Subsurface Semivolatiles bis(2-ethylhexyl)phthalate 4.6 X 104 NA 37J 370 65-DW01-04 15/19 0 NA
Soil (continued) Benzo(b)fluoranthene (PAH) 870 NA 96J 710 65-SB06-02 2/19 0 NA

Benzo(k)fluoranthene (PAH) 8700 NA 110J 620 65-SB06-02 2/19 0 NA
Benzo(a)pyrene (PAH) 87 NA 69J 680 65-SB06-02 2/19 1 NA
Ideno(1,2,3-cd)pyrene (PAH) 870 NA 480 480 65-SB06-02 1/19 0 NA
Benzo(g,h,i)perylene (PAH) 2.3 X 105 NA 67J 360J 65-SB06-02 1/19 0 NA

Pesticides Endosulfan I 4.7 X 104 NA 3.1NJ 3.1NJ 65-TP05 1/19 0 NA
4,4'-DDE 1900 NA 4.6 45J 65-TP04 8/19 0 NA
4,4'-DDD 2700 NA 4.4J 340J 65-TP05 8/19 0 NA
4,4'-DDT 1900 NA 9.6 40 65-TP07 4/19 0 NA
Endrin Aldehyde 2300 NA 9.4J 9.4J 65-DW01-04 1/19 0 NA

 alpha-Chlordane 1800 NA 8.3J 8.3J 65-SB06-02 1/19 0 NA
gamma-Chlordane 1800 NA 3J 7.5J 65-SB06-02 3/19 0 NA

PCBs ND NA NA NA NA NA 0/19 NA NA
Metals Aluminum 7800 7375 1020 10600 65-SB07-04 19/19 1 1

Antimony 3.1 6.409 11.8 11.8 65-TP07 1/19 1 1
Arsenic 0.43 1.968 2.6 3.3 65-SB06-02 3/19 3 3
Barium 550 14.2 2.7 38.3 65-SB06-02 19/19 0 7
Cadmium 3.9 0.712 1.3 1.3 65-SB06-02 & TP04 2/19 0 2
Chromium 23 12.56 2.6 17.3 65-SB07-04 16/19 0 1
Cobalt 160 1.504 11.5 11.5 65-TP07 1/19 0 1
Copper 310 2.416 7.7 67.2 65-TP07 8/19 2 8
Iron 2300 7252 236J 31300 65-SB06-02 19/19 9 5

Notes:
Concentrations are presented  in µg/Kg for organics in soil and sediment and in µg/L for all water contaminants (ppb); metal concentrations for soil and sediment are presented in mg/Kg (ppm).
NA - Not applicable
ND - Not detected
PAH - Polynuclear aromatic hydrocarbon



TABLE 1 (Continued)

SUMMARY OF SITE CONTAMINATION
SITE 65 - ENGINEER AREA DUMP
RECORD OF DECISION, CTO-0130

MCB, CAMP LEJEUNE, NORTH CAROLINA

Detected Comparison Criteria Site Contamination

Media Fraction Organics/Inorganics

Criteria I Criteria II
Min. 
Conc.

Max. 
Conc.

Location(s) of Maximum 
Concentration

Detection 
Frequency

Number of 
Detections Above 

Comparison 
Criteria I

Number of Detections 
Above Comparison 

Criteria II

Subsurface Metals Lead 400 8.327 1.6 539 65-SB06-02 19/19 1 8
Soil (continued) Manganese 160 7.919 2 471 65-SB06-02 19/19 2 10

Nickel 160 3.714 4.8 243 65-SB06-02 3/19 1 3
Selenium 39 0.801 1.5 1.5 65-TP07 1/19 0 1
Silver 39 0.866 4.2 4.2 65-TP07 1/19 0 1
Thallium 0.55 0.955 4.2 4.2 65-SB06-02 1/19 1 NA
Vanadium 55 13.45 3.1 27.2 65-SB07-04 15/19 0 1
Zinc 2300 6.662 2.5J 764 65-SB06-02 16/19 0 12

Groundwater(2) Volatiles Methylene Chloride NA 5 1J 2J 65-MW06 6/11 NA 0
Acetone NA 700 5J 7J 65-MW06 7/11 NA 0
Carbon Disulfide NA 700 5J 5J 65-MW04 1/11 NA 0
1,2-Dichloroethane 5 0.38 2J 2J 65-MW07 8/11 0 8
2-Butanone NA 170 1J 1J 65-MW03, 05, & 06 3/11 NA 0

Semivolatiles Naphthalene NA 21 3J 3J 65-DW04 1/11 NA 0
di-n-Butylphthalate NA 700 2J 6J 65-MW07 3/11 NA 0
bis(2-ethylhexyl)phthalate 6 3 1J 6J 65-MW07 5/11 0 2

Pesticides ND NA NA NA NA NA 0/11 NA NA
PCBs ND NA NA NA NA NA 0/11 NA NA
Metals Aluminum 50-200(3) NA 40.3 421 65-MW06 7/11 6 NA

Barium 2000 2000 17.9 151 65-MW03 10/11 0 0
Notes:
Concentrations are presented  in µg/Kg for organics in soil and sediment and in µg/L for all water contaminants (ppb); metal concentrations for soil and sediment are presented in mg/Kg (ppm).
NA - Not applicable
ND - Not detected
PAH - Polynuclear aromatic hydrocarbon
(2)  Comparison Criteria for groundwater are Federal Maximum Contaminant Levels (MCL) (Criteria I) and North Carolina  Water Quality Standards (NCWQS) (Criteria II).
(3)  Secondary MCL for aluminum, iron, and zinc; if MCL is a range, the lower concetration is used for comparison.



TABLE 1 (Continued)

SUMMARY OF SITE CONTAMINATION
SITE 65 - ENGINEER AREA DUMP
RECORD OF DECISION, CTO-0130

MCB, CAMP LEJEUNE, NORTH CAROLINA

Detected Comparison Criteria Site Contamination

Media Fraction Organics/Inorganics

Criteria I Criteria II
Min. 
Conc.

Max. 
Conc.

Location(s) of Maximum 
Concentration

Detection 
Frequency

Number of 
Detections Above 

Comparison 
Criteria I

Number of Detections 
Above Comparison 

Criteria II

Groundwater Metals Chromium 100 50 10 10.2 65-MW01 2/11 0 0
(continued) Cobalt NA NA 20.1 52.4 65-DW02-02 4/11 NA NA

Iron 300(3) 300 41.9 6580 65-MW02 10/11 5 5
Lead 15(4) 15 3.4 3.4 65-DW04 1/11 0 0
Manganese NA 50 3 186 65-DW02-02 11/11 NA 5
Nickel 100 100 53.1 59.6 65-DW02-02 2/11 0 0
Zinc 5000(3) 2100 11 58.9 65-DW02-02 10/11 0 0

Surface Volatiles Acetone NA NA 5J 5J 65-SW04-01 1/2 NA NA
Water(5) 1,2-Dichloroethane 0.38 (EPA) NA 1J 1J 65-SW04-01 & SW05-01 2/2 2 NA

Semivolatiles ND NA NA NA NA NA 0/2 NA NA
Pesticides ND NA NA NA NA NA 0/2 NA NA
PCBs ND NA NA NA NA NA 0/2 NA NA
Metals Aluminum NA 333.17 25800 25800 65-SW04-01 1/2 NA 1

Barium 1000 (NC) 25.67 36.7 69.3 65-SW04-01 2/2 0 1
Chromium (total) 50(6) (EPA) NA 27.6 27.6 65-SW04-01 1/2 0 0
Copper 1300(7) (EPA) NA 41.1 41.1 65-SW04-01 1/2 0 NA
Iron 300(6) (EPA) 575.67 348 7890 65-SW04-01 2/2 2 1

Notes:
Concentrations are presented  in µg/Kg for organics in soil and sediment and in µg/L for all water contaminants (ppb); metal concentrations for soil and sediment are presented in mg/Kg (ppm).
NA - Not applicable
ND - Not detected
PAH - Polynuclear aromatic hydrocarbon
(3)  Secondary MCL for aluminum, iron, and zinc; if MCL is a range, the lower concetration is used for comparison.
(4)  Federal Action Level for lead.
(5)  Positive contaminant detections in surface water are compared to freshwater screening values for human health (water and organism consumption): EPA Region IV Water Quality 
     Standards (EPA), 1995 or NCWQS (NC) (Criteria I), and upstream background concentrations from the White Oak River Basin Study (Criteria II).  
(6)  EPA Water Quality Criteria, 1991, Human Health Published Criteria (water and organism consumption). 
(7)  EPA Water Quality Criteria, 1991, Human Health Recalculated Values using IRIS, as of 9/90 (water and organism consumption).



TABLE 1 (Continued)

SUMMARY OF SITE CONTAMINATION
SITE 65 - ENGINEER AREA DUMP
RECORD OF DECISION, CTO-0130

MCB, CAMP LEJEUNE, NORTH CAROLINA

Detected Comparison Criteria Site Contamination

Media Fraction Organics/Inorganics

Criteria I Criteria II
Min. 
Conc.

Max. 
Conc.

Location(s) of Maximum 
Concentration

Detection 
Frequency

Number of 
Detections Above 

Comparison 
Criteria I

Number of Detections 
Above Comparison 

Criteria II

Surface Metals Lead 50(6) (EPA) NA 45.8 45.8 65-SW04-01 1/2 0 NA
Water (continued) Manganese 200 (NC) NA 57.3 88.4 65-SW04-01 2/2 0 0

Vanadium NA NA 26.2 26.2 65-SW04-01 1/2 NA NA
Zinc NA NA 33.6 144 65-SW04-01 2/2 NA NA

Sediment(8) Volatiles Acetone NA NA 190J 450J 65-SD05-612 4/4 NA NA
Chloroform NA NA 79J 79J 65-SD04-06 1/4 NA NA
2-Butanone NA NA 72J 94J 65-SD04-06 4/4 NA NA
Carbon Tetrachloride NA NA 13J 18J 65-SD04-06 2/4 NA NA
Tetrachloroethene NA NA 6J 15J 65-SD04-06 2/4 NA NA
Toluene NA NA 3J 7J 65-SD04-06 3/4 NA NA

Semivolatiles Di-n-Butylphthalate NA NA 940J 1,600J 65-SD04-612 4/4 NA NA
Pesticides beta-BHC NA 2.51 8.3NJ 8.3NJ 65-SD04-612 1/4 NA 1

4,4'-DDE NA 2.42 18J 19NJ 65-SD05-06 2/4 NA 2
4,4'-DDD NA 1.57 76J 84J 65-SD05-06 2/4 NA 2

Metals Vanadium NA 17.57 40.5 40.5 65-SD04-06 1/4 NA 1
Zinc NA 27.38 7.9 280J 65-SD04-06 4/4 NA 3

Notes:
Concentrations are presented  in µg/Kg for organics in soil and sediment and in µg/L for all water contaminants (ppb); metal concentrations for soil and sediment are presented in mg/Kg (ppm).
NA - Not applicable
ND - Not detected
PAH - Polynuclear aromatic hydrocarbon
(6)  EPA Water Quality Criteria, 1991, Human Health Published Criteria (water and organism consumption). 
(7)  EPA Water Quality Criteria, 1991, Human Health Recalculated Values using IRIS, as of 9/90 (water and organism consumption).
(8) There are no established criteria for sediment, therefore Criteria I is NA. Criteria II is the average upstream background sediment concetration from the White Oak River Basin Study.



TABLE 1 (Continued)

SUMMARY OF SITE CONTAMINATION
SITE 65 - ENGINEER AREA DUMP
RECORD OF DECISION, CTO-0130

MCB, CAMP LEJEUNE, NORTH CAROLINA

Detected Comparison Criteria Site Contamination

Media Fraction Organics/Inorganics

Criteria I Criteria II
Min. 
Conc.

Max. 
Conc.

Location(s) of Maximum 
Concentration

Detection 
Frequency

Number of 
Detections Above 

Comparison 
Criteria I

Number of Detections 
Above Comparison 

Criteria II

Fish Tissue(9) Volatiles Acetone 14000 NA 5600J 7900J 65-FS05-LB01F 2/4 0 NA
Pesticides 4,4'-DDD 13 NA 5.7J 5.7J 65-FS04-BG01F 1/4 0 NA
Metals Aluminum 140 NA 0.99 0.99 65-FS05-LB01F 1/4 0 NA

Barium 9.5 NA 0.21J 0.21 65-FS04-BG01F 1/4 0 NA
Copper 5.4 NA 0.46 0.49 65-FS04-BG01F 2/4 0 NA
Manganese 2.7 NA 0.092J 0.45J 65-FS04-BG01F 4/4 0 NA
Mercury 0.041 NA 0.051J 0.3J 65-FS05-LB01F 4/4 4 NA
Selenium 0.68 NA 0.14 0.22 65-FS04-BG01F 4/4 0 NA
Thallium 9.5 X 10-3 NA 0.11 0.11 65-FS05-RS01F 3/4 3 NA
Zinc 41 NA 5.8J 8.4J 65-FS05-BG01F 4/4 0 NA

Notes:
Concentrations are presented  in µg/Kg (ppb) for organics in fish tissue and in mg/Kg for metals in fish tissue (ppm).
NA - Not applicable
(9) Organics and Metals  in  fish tissue (fillet samples) are compared to EPA Region III RBCs for human ingestion of fish (Criteria I). 
     There is no Criteria II.



TABLE 2

SUMMARY OF SITE CONTAMINATION - POST RI SAMPLING
SITE 65 - ENGINEER AREA DUMP
RECORD OF DECISION, CTO-0130

MCB, CAMP LEJEUNE, NORTH CAROLINA

Detected
Comparison Criteria Site Contamination

Media Fraction Organics/Inorganics

Criteria   I Criteria II Criteria III Min. Conc. Max. Conc.
Location(s) of 

Maximum 
Concentration

Detection 
Frequency

Number of 
Detections 

Above 
Comparison 

Criteria I

Number of 
Detections 

Above 
Comparison 
Criteria II

Number of 
Detections Above 

Comparison 
Criteria III

Surface Soil(1) Volatiles
1,1,2-Trichloro-1,2,2-trifluoroethane 2.35E+08 5.60E+06 NA 3 J 3 J 65-IS01-00 1/2 0 0 NA
1,2,4-Trichlorobenzene 7.82E+04 6.50E+04 NA 0.6 J 0.6 J 65-IS01-00 1/2 0 0 NA
Toluene 1.56E+06 5.20E+05 NA 0.7 J 0.7 J 65-IS01-00 1/2 0 0 NA
Xylenes (Total) 1.56E+07 2.10E+05 NA 0.6 J 0.6 J 65-IS01-00 1/2 0 0 NA

Semivolatiles  
Caprolactam 3.91E+06 3.10E+06 NA 220 J 220 J 65-IS03-00 1/2 0 0 NA
Phenol 4.69E+06 3.70E+06 NA 580  580  65-IS01-00 1/2 0 0 NA
bis(2-Ethylhexyl)phthalate 4.56E+04 3.50E+04 NA 120 J 330 J 65-IS03-00 2/2 0 0 NA

Pesticides/PCBs  
4,4'-DDD 2.66E+03 2.40E+03 NA 4.8 J 4.8 J 65-IS01-00 1/2 0 0 NA
4,4'-DDE 1.88E+03 1.70E+03 NA 1.3 J 1.3 J 65-IS01-00 1/2 0 0 NA
4,4'-DDT 1.88E+03 1.70E+03 NA 3.4 J 3.4 J 65-IS01-00 1/2 0 0 NA
Alpha-BHC 1.01E+02 9.00E+01 NA 1.3 J 1.3 J 65-IS03-00 1/2 0 0 NA
Beta-BHC 3.55E+02 3.20E+02 NA 3.4 J 3.4 J 65-IS03-00 1/2 0 0 NA
Delta-BHC NE 3.20E+02 NA 1.3 J 1.3 J 65-IS03-00 1/2 NA 0 NA
Endosulfan I 4.69E+04 3.70E+04 NA 0.56 J 0.56 J 65-IS03-00 1/2 0 0 NA
Endosulfan II 4.69E+04 3.70E+04 NA 2.1 J 2.1 J 65-IS01-00 1/2 0 0 NA
p,p'-Methoxychlor 3.91E+04 3.10E+04 NA 23 J 23 J 65-IS01-00 1/2 0 0 NA

Herbicides  
2,4 5-TP (Silvex) 7.82E+04 6.10E+04 NA 1.2 J 3.4 J 65-IS01-00 2/2 0 0 NA
2,4,5-T 7.82E+04 6.10E+04 NA 1.2 J 3.4 J 65-IS01-00 2/2 0 0 NA
2,4-D 7.82E+04 6.90E+04 NA 14  14  65-IS01-00 1/2 0 0 NA
2,4-DB 6.26E+04 4.90E+04 NA 34 J 41 J 65-IS01-00 2/2 0 0 NA
4-Nitrophenol 6.26E+04 4.90E+04 NA 2.2 J 10 J 65-IS03-00 2/2 0 0 NA
Dalapon 2.35E+05 1.80E+05 NA 11 J 14 J 65-IS03-00 2/2 0 0 NA
Dicamba 2.35E+05 NA NA 2.1 J 2.1 J 65-IS03-00 1/2 0 NA NA
Dichloroprop NE NA NA 22 J 48 J 65-IS03-00 2/2 NA NA NA
Dinoseb 7.82E+03 6.10E+03 NA 2.5 J 5.1 J 65-IS03-00 2/2 0 0 NA
Pentachlorophenol 5.32E+03 3.00E+03 NA 0.62 J 0.62 J 65-IS01-00 1/2 0 0 NA

Surface Soil Total Metals  
Aluminum 7821 7600 5940 1490  9140  65-IS03-00 2/2 1 1 1
Barium 548 540 17.36 5.3  416  65-IS03-00 2/2 0 0 1
Beryllium 15643 15 NA 3.2  3.2  65-IS03-00 1/2 0 0 NE
Calcium NE NA 1397 296  10400  65-IS03-00 2/2 NA NA 1
Chromium 235 210 6.693 2.2  10.1  65-IS03-00 2/2 0 0 1



TABLE 2

SUMMARY OF SITE CONTAMINATION - POST RI SAMPLING
SITE 65 - ENGINEER AREA DUMP
RECORD OF DECISION, CTO-0130

MCB, CAMP LEJEUNE, NORTH CAROLINA

Detected
Comparison Criteria Site Contamination

Media Fraction Organics/Inorganics

Criteria   I Criteria II Criteria III Min. Conc. Max. Conc.
Location(s) of 

Maximum 
Concentration

Detection 
Frequency

Number of 
Detections 

Above 
Comparison 

Criteria I

Number of 
Detections 

Above 
Comparison 
Criteria II

Number of 
Detections Above 

Comparison 
Criteria III

Surface Soil Total Metals Cobalt 156 470 2.348 5.9  5.9  65-IS03-00 1/2 0 0 0
(continued) Copper 313 290 7.2 0.94  43.1  65-IS03-00 2/2 0 0 1

Iron 2346 2300 3755 994  9150  65-IS03-00 2/2 1 1 1
Magnesium NE NA 205.8 62.4 J 951 J 65-IS03-00 2/2 NA NA 1
Manganese 1095 180 18.497 10.2  66.8  65-IS03-00 2/2 0 0 1
Mercury NE 2.3 0.078 0.26  0.26  65-IS03-00 1/2 NA 0 1
Nickel 156 160 3.43 0.65  43.6  65-IS03-00 2/2 0 0 1
Potassium NE NA 200 1460  1460  65-IS03-00 1/2 NA NA 1
Selenium 39 39 NA 2.2 J 2.2 J 65-IS03-00 1/1 0 0 NE
Sodium NE NA 59.3 138 J 138 J 65-IS03-00 1/2 NA NA 1
Vanadium 55 55 11.63 2.1 J 176  65-IS03-00 2/2 1 1 1
Zinc 2346 2300 13.88 13.8  13.8  65-IS03-00 1/2 0 0 0

Subsurface Volatiles  
Soil(1) 1,1,2-Trichloro-1,2,2-trifluoroethane 2.35E+08 5.60E+06 NA 3 J 4 J 65-IS02-01 2/4 0 0 NA

1,2,4-Trichlorobenzene 7.82E+04 6.50E+04 NA 0.7 J 0.7 J 65-IS02-01 1/4 0 0 NA
Chlorobenzene 1.56E+05 1.50E+04 NA 0.6 J 0.6 J 65-IS01-03 1/4 0 0 NA
Toluene 1.56E+06 5.20E+05 NA 1 J 2 J 65-IS01-03 2/4 0 0 NA
Xylenes (Total) 1.56E+07 2.10E+05 NA 1 J 1 J 65-IS01-03 1/4 0 0 NA

Semivolatiles  
Anthracene 2.35E+06 2.20E+06 NA 25 J 25 J 65-IS02-01D 1/4 0 0 NA
Benzo(a)anthracene 8.75E+02 6.20E+02 NA 82 J 82 J 65-IS02-01D 1/4 0 0 NA
Benzo(a)pyrene 8.75E+01 6.20E+01 NA 45 J 45 J 65-IS02-01D 1/4 0 0 NA
Benzo(b)fluoranthene 8.75E+02 6.20E+02 NA 110 J 110 J 65-IS02-01D 1/4 0 0 NA
Benzo(k)fluoranthene 8.75E+03 6.20E+03 NA 54 J 54 J 65-IS02-01D 1/4 0 0 NA
Caprolactam 3.91E+06 3.10E+06 NA 53 J 79 J 65-IS02-01D 2/4 0 0 NA
Carbazole 3.19E+04 2.40E+04 NA 18 J 18 J 65-IS02-01D 1/4 0 0 NA
Chrysene 8.75E+04 6.20E+04 NA 100 J 100 J 65-IS02-01D 1/4 0 0 NA
Fluoranthene 3.13E+05 2.30E+05 NA 33 J 110 J 65-IS02-01D 2/4 0 0 NA
Pyrene 2.35E+05 2.30E+05 NA 22 J 94 J 65-IS02-01D 2/4 0 0 NA
bis(2-Ethylhexyl)phthalate 4.56E+04 3.50E+04 NA 170 J 24000 D 65-IS02-01 4/4 0 0 NA

Pesticides  
4,4'-DDD 2.66E+03 2.40E+03 NA 0.4 J 0.64 J 65-IS03-03 2/4 0 0 NA
4,4'-DDE 1.88E+03 1.70E+03 NA 0.23 J 1.3 J 65-IS02-01 3/4 0 0 NA
4,4'-DDT 1.88E+03 1.70E+03 NA 0.49 J 3.2 J 65-IS02-01 4/4 0 0 NA
Aldrin 3.76E+01 2.90E+01 NA 0.086 J 0.086 J 65-IS03-03 1/4 0 0 NA

 Alpha chlordane 1.8E+00 1.60E+03 NA 0.12 J 0.44 J 65-IS02-01 3/4 0 0 NA



TABLE 2

SUMMARY OF SITE CONTAMINATION - POST RI SAMPLING
SITE 65 - ENGINEER AREA DUMP
RECORD OF DECISION, CTO-0130

MCB, CAMP LEJEUNE, NORTH CAROLINA

Detected
Comparison Criteria Site Contamination

Media Fraction Organics/Inorganics

Criteria   I Criteria II Criteria III Min. Conc. Max. Conc.
Location(s) of 

Maximum 
Concentration

Detection 
Frequency

Number of 
Detections 

Above 
Comparison 

Criteria I

Number of 
Detections 

Above 
Comparison 
Criteria II

Number of 
Detections Above 

Comparison 
Criteria III

Subsurface Pesticides Alpha-BHC 1.01E+02 9.00E+01 NA 0.4 J 0.42 J 65-IS03-03 2/4 0 0 NA
Soil (continued) Beta-BHC 3.55E+02 3.20E+02 NA 0.19 J 0.54 J 65-IS01-03 2/4 0 0 NA

Delta-BHC NE 3.20E+02 NA 0.12 J 0.12 J
65-IS01-03,  65-

IS03-03 2/4 NA 0 NA
Dieldrin 3.99E+01 3.00E+01 NA 0.51 J 0.51 J 65-IS03-03 1/4 0 0 NA
Endosulfan II 4.69E+04 3.70E+04 NA 0.065 J 0.79 J 65-IS02-01D 3/4 0 0 NA
Endosulfan sulfate 4.69E+02 3.70E+04 NA 0.18 J 0.18 J 65-IS03-03 1/4 0 0 NA
Endrin 2.35E+03 1.80E+03 NA 0.086 J 0.21 J 65-IS01-03 2/4 0 0 NA
Endrin aldehyde 2.35E+01 1.80E+03 NA 0.066 J 0.066 J 65-IS03-03 1/4 0 0 NA
Endrin ketone 2.35E+01 1.80E+03 NA 0.42 J 0.42 J 65-IS03-03 1/4 0 0 NA
Gamma chlordane 1.8E+00 1.60E+03 NA 1.6 J 1.8 J 65-IS02-01 2/4 0 0 NA
Gamma-BHC (Lindane) 4.91E+02 4.40E+02 NA 0.055 J 0.055 J 65-IS03-03 1/4 0 0 NA
Heptachlor 1.42E+02 1.10E+02 NA 0.038 J 0.2 J 65-IS01-03 2/4 0 0 NA
Heptachlor epoxide 7.02E+01 5.30E+01 NA 0.047 J 0.047 J 65-IS03-03 1/4 0 0 NA
p,p'-Methoxychlor 3.91E+04 3.10E+04 NA 1.3 J 33 J 65-IS01-03 3/4 0 0 NA

Herbicides   
2,4-D 7.82E+04 6.90E+04 NA 5.4 J 11 J 65-IS02-01D 2/4 0 0 NA
2,4-DB 6.26E+04 4.90E+04 NA 21 J 31  65-IS01-03 3/4 0 0 NA
4-Nitrophenol 6.26E+04 4.90E+04 NA 2.1 J 5.3 J 65-IS02-01 3/4 0 0 NA
Dalapon 2.35E+05 1.80E+05 NA 4.7 J 33 J 65-IS02-01 4/4 0 0 NA
Dichloroprop NE NA NA 19 J 23 J 65-IS02-01D 3/4 NA NA NA
Dinoseb 7.82E+03 6.10E+03 NA 2.6 J 2.7 J 65-IS02-01D 3/4 0 0 NA
Pentachlorophenol 5.32E+03 3.00E+03 NA 0.24 J 0.29 J 65-IS02-01D 2/4 0 0 NA

Subsurface Total Metals  
Soil Aluminum 7821 7600 7375 1350  2690  65-IS02-01D 4/4 0 0 0

Arsenic 0.0426 0.390 1.97 0.32 J 0.66 J 65-IS02-01D 4/4 4 2 0
Barium 548 540 14.20 6.3  7.7  65-IS02-01 4/4 0 0 0
Calcium NE NA 392 125  945  65-IS02-01D 4/4 NA NA 2
Chromium 235 210 12.56 2.2  2.8  65-IS01-03 4/4 0 0 0
Copper 313 290 2.416 0.83  1.5  65-IS01-03 4/4 0 0 0
Iron 2346 2300 7252 786  1530  65-IS01-03 4/4 0 0 0
Lead 400 400 8.327 2.3  2.3  65-IS01-03 1/4 0 0 0
Magnesium NE NA 261 49.8 J 108 J 65-IS02-01D 4/4 NA NA 0
Manganese 1095 180 7.919 13.7  18.2  65-IS01-03 3/4 0 0
Nickel 156 160 3.714 0.81  0.95  IS03-03 4/4 0 0 0
Sodium NE NA 52.7 27 J 320  65-IS02-01D 2/4 NA NA 1



TABLE 2

SUMMARY OF SITE CONTAMINATION - POST RI SAMPLING
SITE 65 - ENGINEER AREA DUMP
RECORD OF DECISION, CTO-0130

MCB, CAMP LEJEUNE, NORTH CAROLINA

Detected
Comparison Criteria Site Contamination

Media Fraction Organics/Inorganics

Criteria   I Criteria II Criteria III Min. Conc. Max. Conc.
Location(s) of 

Maximum 
Concentration

Detection 
Frequency

Number of 
Detections 

Above 
Comparison 

Criteria I

Number of 
Detections 

Above 
Comparison 
Criteria II

Number of 
Detections Above 

Comparison 
Criteria III

Subsurface Total Metals
Soil (continued) Vanadium 55 55 13.45 1.8 J 3.5  65-IS02-01D 4/4 0 0 0
Groundwater(2) Volatiles

1,1,2-Trichloro-1,2,2-trifluoroethane NE 210000 NA 0.2 J 0.2 J 65-IS03-GW01 1/3 NA 0 NA
Acetone NE 700 NA 4 J 4 J 65-IS02-GW01 1/2 NA 0 NA
Carbon disulfide NE NE NA 0.2 J 0.2 J 65-IS02-GW01D 1/4 NA NA NA
Ethylbenzene 700 29 NA 0.2 J 0.2 J IS02-GW01D 2/4 0 0 NA
Methylene chloride NE 5 NA 0.7  0.7  65-IS01-GW01 1/4 NA 0 NA

Total Metals
Aluminum NE NE NA 3530  22200  65-IS01-GW01 4/4 NA NA NA
Barium 2000 2000 NA 33.2  75  65-IS01-GW01 4/4 0 0 NA
Calcium NE NE NA 13900  29100  65-IS03-GW01 4/4 NA NA NA
Chromium 100 50 NA 4.4 J 27.9  65-IS01-GW01 4/4 0 0 NA
Cobalt NE NE NA 0.47 J 4.7 J 65-IS01-GW01 4/4 NA NA NA
Copper NE 1000 NA 2.6 J 8.6  65-IS01-GW01 3/4 NA 0 NA
Iron NE 300 NA 5270  13200  65-IS01-GW01 4/4 NA 4 NA
Lead NE 15 NA 2.1 J 14.5  65-IS01-GW01 4/4 NA 0 NA
Magnesium NE NE NA 1490  2690  65-IS01-GW01 4/4 NA NA NA
Manganese NE 50 NA 85.8  166  65-IS01-GW01 4/4 NA 4 NA
Mercury 2 1 NA 0.11 J 0.11 J 65-IS01-GW01 1/4 0 0 NA
Nickel 100.0 100.0 NA 5.8  14.3  65-IS01-GW01 3/4 0 0 NA
Potassium NE NE NA 1100  1660  65-IS01-GW01 4/4 NA NA NA
Selenium 50 50 NA 2.5 J 2.5 J 65-IS01-GW01 1/4 0 0 NA
Sodium NE NE NA 8800 J 13300 J 65-IS03-GW01 4/4 NA NA NA
Vanadium NE NE NA 5.7 J 18 J 65-IS01-GW01 4/4 NA NA NA
Zinc NE 2100 NA 2.7 J 15.2 J 65-IS01-GW01 3/4 NA 0 NA

Dissolved Metals
Aluminum NE NE NA 3530  22200  65-IS01-GW01 4/4 NA NA NA
Antimony 6 NE NA 1.8 J 1.8 J 65-IS02-GW01D 1/4 0 NA NA
Barium 2000 2000 NA 33.2  75  65-IS01-GW01 4/4 0 0 NA
Calcium NE NE NA 13900  29100  65-IS03-GW01 4/4 NA NA NA
Chromium 100 50 NA 4.4 J 27.9  65-IS01-GW01 4/4 0 0 NA
Iron NE 300 NA 5270  13200  65-IS01-GW01 4/4 NA 4 NA
Lead NE 15 NA 2.1 J 14.5  65-IS01-GW01 4/4 NA 0 NA
Magnesium NE NE NA 1490  2690  65-IS01-GW01 4/4 NA NA NA
Manganese NE 50 NA 85.8  166  65-IS01-GW01 4/4 NA 4 NA



TABLE 2

SUMMARY OF SITE CONTAMINATION - POST RI SAMPLING
SITE 65 - ENGINEER AREA DUMP
RECORD OF DECISION, CTO-0130

MCB, CAMP LEJEUNE, NORTH CAROLINA

Detected
Comparison Criteria Site Contamination

Media Fraction Organics/Inorganics

Criteria   I Criteria II Criteria III Min. Conc. Max. Conc.
Location(s) of 

Maximum 
Concentration

Detection 
Frequency

Number of 
Detections 

Above 
Comparison 

Criteria I

Number of 
Detections 

Above 
Comparison 
Criteria II

Number of 
Detections Above 

Comparison 
Criteria III

Groundwater Dissolved Metals Potassium NE NE NA 1100  1660  65-IS01-GW01 4/4 NA NA NA
(continued) Sodium NE NE NA 8800 J 13300 J 65-IS03-GW01 4/4 NA NA NA

Surface Volatiles
Water(3) Acetone NE NE NA 21 J 21 J 65-SW01 1/1 NA NA NA

Total Metals
Aluminum NE NE 333 421  9250  65-SW01 3/3 NA NA 3
Antimony 14 NE NA 2.6 J 2.6 J 65-SW01 1/3 0 NA NA
Arsenic 0.018 50 * NA 2.8 J 2.8 J 65-SW01 1/3 1 0 NA
Barium NE NE 26 32.5  164  65-SW01 3/3 NA NA 3
Calcium NE NE 17567 25400  30100  65-SW01 3/3 NA NA 3
Chromium 170 50 * NA 1.6 J 12.6  65-SW01 3/3 0 0 NA
Cobalt NE NE NA 0.93 J 0.93 J 65-SW01 1/3 NA NA NA
Copper 1300 7 * (AL) NA 1.6 J 40.6  65-SW01 2/3 0 1 NA
Iron 300 1000* (AL) 576 10100  54800  65-SW01 3/3 3 3 3
Lead 50 25 * NA 2.3 J 68.9  65-SW01 3/3 1 1 NA
Magnesium NE NE 1745 2380  3020  65-SW01 3/3 NA NA 3
Manganese 50 NE NA 196  332  65-SW01 3/3 3 NA NA
Nickel 610 88 NA 5.5  5.5  65-SW01 1/3 0 0 NA
Potassium NE NE NA 1030  1890  65-SW01 3/3 NA NA NA
Sodium NE NE 9830 12400 J 12900 J 65-SW02D 3/3 NA NA 3
Thallium 2 NE NA 6.4 J 6.4 J 65-SW01 1/3 1 NA NA
Vanadium NE NE NA 2.2 J 19.8 J 65-SW01 2/3 NA NA NA
Zinc 9100 50 * (AL) NA 95.3  95.3  65-SW01 1/3 0 1 NA

Sediment(4) Volatiles
1,1,2-Trichloro-1,2,2-trifluoroethane NE NA NA 5 J 5 J 65-SD01 1/3 NA NA NA
1,4-Dichlorobenzene NE NA NA 0.9 J 0.9 J 65-SD01 1/3 NA NA NA
2-Butanone NE NA NA 4 J 4 J 65-SD02 1/3 NA NA NA
Acetone NE NA NA 16 J 16 J 65-SD02 1/2 NA NA NA
Methylene chloride NE NA NA 2 J 2 J 65-SD02 1/3 NA NA NA
Toluene NE NA NA 4 J 21  65-SD02 3/3 NA NA NA

Semivolatiles  
4,6-Dinitro-2-methylphenol NE NA NA 1100  1100  65-SD02 1/3 NA NA NA
4-Methylphenol NE NA NA 140 J 140 J 65-SD02 1/3 NA NA NA
Benzaldehyde NE NA NA 110 J 110 J 65-SD01 1/3 NA NA NA
bis(2-Ethylhexyl)phthalate 1.82E+02 NA NA 98 J 160 J 65-SD01 3/3 0 NA NA



TABLE 2

SUMMARY OF SITE CONTAMINATION - POST RI SAMPLING
SITE 65 - ENGINEER AREA DUMP
RECORD OF DECISION, CTO-0130

MCB, CAMP LEJEUNE, NORTH CAROLINA

Detected
Comparison Criteria Site Contamination

Media Fraction Organics/Inorganics

Criteria   I Criteria II Criteria III Min. Conc. Max. Conc.
Location(s) of 

Maximum 
Concentration

Detection 
Frequency

Number of 
Detections 

Above 
Comparison 

Criteria I

Number of 
Detections 

Above 
Comparison 
Criteria II

Number of 
Detections Above 

Comparison 
Criteria III

Sediment Pesticides/PCBs  
4,4'-DDD 1.22E+00 2 NA 28  64  65-SD01D 3/3 3 3 NA
4,4'-DDE 2.00E+00 2 NA 24  30  65-SD01 3/3 3 3 NA
4,4'-DDT 1.00E+00 2 NA 5.6 J 8 J 65-SD02 3/3 3 3 NA
Aldrin NE 1 NA 0.2 J 0.2 J 65-SD02 1/3 NA 0 NA
Alpha chlordane 5.00E-01 1 NA 0.45 J 0.52 J 65-SD02 2/3 1 0 NA
Alpha-BHC NE NA NA 0.2 J 0.2 J 65-SD02 1/3 NA NA NA
Beta-BHC NE 3 NA 0.29 J 0.29 J 65-SD02 1/3 NA 0 NA
Dieldrin 2.00E-02 2 NA 0.13 J 1.3 J 65-SD01D 2/3 2 0 NA
Endosulfan I NE NA NA 0.076 J 0.076 J 65-SD02 1/3 NA NA NA
Endosulfan sulfate NE NA NA 0.31 J 20 J 65-SD01D 3/3 NA NA NA
Endrin 2.00E-02 NA NA 0.16 J 0.66 J 65-SD01D 2/3 2 NA NA
Endrin aldehyde 2.00E-02 2 NA 2.1 J 4.1 J 65-SD01D 2/3 2 2 NA
Endrin ketone 2.00E-02 NA NA 4.9 J 16 J 65-SD02 3/3 3 NA NA
Gamma chlordane 5.00E-01 1 NA 0.23 J 0.94 J 65-SD01D 2/3 1 0 NA
Gamma-BHC (Lindane) 3.20E-01 NA NA 0.04 J 0.04 J 65-SD02 1/3 0 NA NA
Heptachlor NE 1 NA 0.03 J 0.59 J 65-SD01 2/3 NA 0 NA
Heptachlor epoxide NE NA NA 0.063 J 2.3 J 65-SD01D 3/3 NA NA NA
p,p'-Methoxychlor NE 10 NA 52 J 110 J 65-SD01D 3/3 NA 3 NA

Herbicides  
2,4 5-TP (Silvex) NE NA NA 0.78 J 1.2 J 65-SD02 3/3 NA NA NA
2,4,5-T NE NA NA 0.78 J 1.2 J 65-SD02 3/3 NA NA NA
2,4-D NE NA NA 6.5 J 16 J 65-SD01D 3/3 NA NA NA
2,4-DB NE NA NA 39 J 68 J 65-SD02 3/3 NA NA NA
4-Nitrophenol NE NA NA 8.4  19 J 65-SD01D 3/3 NA NA NA
Dalapon NE NA NA 10 J 11 J SD02 3/3 NA NA NA
Dicamba NE NA NA 1.7 J 6.1 J 65-SD01D 3/3 NA NA NA
Dichloroprop NE NA NA 35 J 43 J 65-SD01D 3/3 NA NA NA
Dinoseb NE NA NA 4.3 J 5 J 65-SD01 3/3 NA NA NA
Pentachlorophenol NE NA NA 0.85 J 1.6 J 65-SD02 3/3 NA NA NA

Total Metals  
Aluminum NE 1166 NA 7510  13800  65-SD02 3/3 NA 3 NA
Antimony 2.00E+00 NA NA 1.6 J 1.6 J 65-SD01 1/3 0 NA NA
Arsenic NE 0.37 NA 1.7  2  65-SD01 3/3 NA 3 NA
Barium 7.24E+00 6 NA 24.1  48.2  65-SD02 3/3 3 3 NA
Calcium NE 1967 NA 790  2170  65-SD02 3/3 NA 1 NA



TABLE 2

SUMMARY OF SITE CONTAMINATION - POST RI SAMPLING
SITE 65 - ENGINEER AREA DUMP
RECORD OF DECISION, CTO-0130

MCB, CAMP LEJEUNE, NORTH CAROLINA

Detected
Comparison Criteria Site Contamination

Media Fraction Organics/Inorganics

Criteria   I Criteria II Criteria III Min. Conc. Max. Conc.
Location(s) of 

Maximum 
Concentration

Detection 
Frequency

Number of 
Detections 

Above 
Comparison 

Criteria I

Number of 
Detections 

Above 
Comparison 
Criteria II

Number of 
Detections Above 

Comparison 
Criteria III

Sediment Total Metals Chromium 5.23E+01 1.86 NA 9.3  17.7  65-SD02 3/3 0 3 NA
(continued) Cobalt NE NA NA 0.61 J 1.4  65-SD02 3/3 NA NA NA

Copper 1.87E+01 0.75 NA 20.5  43  65-SD02 3/3 3 3 NA
Iron NE 434 NA 3370  6990  65-SD02 3/3 NA 3 NA
Lead 3.02E+01 0.79 NA 36.6  75.5  65-SD02 3/3 3 3 NA
Magnesium NE 45 NA 217 J 487 J 65-SD02 3/3 NA 3 NA
Manganese NE 3.63 NA 18.6  46  65-SD02 2/3 NA 2 NA
Mercury 1.30E-01 0.14 NA 0.069  0.11  65-SD01D 3/3 0 0 NA
Nickel 1.59E+01 NA NA 2.8  5.7  65-SD02 3/3 0 NA NA
Potassium NE NA NA 234  498  65-SD02 3/3 NA NA NA
Selenium NE 0.19 NA 0.42 J 0.42 J 65-SD01D 1/1 NA 1 NA
Sodium NE NA NA 1370  1370  65-SD01 1/3 NA NA NA
Vanadium NE 1.52 NA 10  16.9  65-SD02 3/3 NA 3 NA
Zinc 1.24E+02 5.11 NA 43.8  97.6  65-SD02 3/3 0 3 NA

Notes:
Concentrations are presented  in µg/Kg for organics in soil and sediment and in µg/L for all water contaminants (ppb); metal concentrations for soil and sediment are presented in mg/Kg (ppm).
NA - Not applicable
NE - Not established
(1)  Organics and Metals  in both surface and subsurface soils are compared to EPA Region III Risk Based Concentrations (RBCs) for a residential area (Criteria I) (EPA updated 5/8/2001), 
        EPA Region IX Preliminary Remediation Goals (PRGs) for a residential area (Criteria II) (EPA 11/01/00), and two times base background concentrations for MCB, Camp Lejeune (Criteria III)
        (Metals only).  For lead, the residential action level in soil is used (USEPA 1994).
(2)  Comparison Criteria for groundwater are Federal Maximum Contaminant Levels (MCL) (Criteria I) and North Carolina  Water Quality Standards (NCWQS) (Criteria II).
(3)  Positive contaminant detections in surface water are compared to EPA Tier II freshwater screening values for human health (water and organism consumption) (Criteria I), North Carolina Water Quality
     Standards (NCWQS) for fresh surface water (Criteria II), and the average upstream background surface water concentrations from the White Oak River Basin Study (Criteria III).  NCWQS were human health values. 
     If human health values were not available, values for aquatic life were used (NCDENR, 1988).

*     Human health value not available, value is for aquatic life
(AL)  Value represents action level

(4) There are no established human health criteria for sediment.  Comparison Criteria are EPA Region IV Ecological Screening Levels for freshwater (EPA 2000) (Criteria I), and the average
     upstream background sediment concentration from the White Oak River Basin Study (Criteria II).  



TABLE 3

SUMMARY OF COPCs IN EACH MEDIA OF CONCERN
SITE 65 - ENGINEER AREA DUMP
RECORD OF DECISION, CTO-0130

MCB, CAMP LEJEUNE, NORTH CAROLINA

Contaminant
Surface 

Soil
Subsurface 

Soil Groundwater
Surface
Water Sediment Fish Tissue

Volatiles

Methylene Chloride ! !

Acetone ! ! ! ! ! !

Carbon disulfide ! ! X

Chloroform !

1,2-Dichloroethane ! !

2-Butanone ! ! !

Carbon Tetrachloride !

Trichloroethene ! !

Tetrachloroethene !

Toluene ! ! !

Ethylbenzene !

Xylenes (Total) ! !

Semivolatiles

Naphthalene ! !

2-Methylnaphthalene !

Acenaphthene ! !

2,4-Dinitrophenol !

Dibenzofuran ! !

Fluorene ! !

Phenanthrene ! !

Anthracene ! !

Carbazole ! !

Di-n-butylphthalate ! ! ! !

Fluoranthene ! !

Pyrene ! !

Benzo(a)anthracene ! ! X

Chrysene ! !

bis(2-Ethylhexyl)phthalate ! ! !

Benzo(b)fluoranthene ! !

Benzo(k)fluoranthene ! !

Benzo(a)pyrene ! X ! X

Ideno(1,2,3-cd)pyrene ! !

Dibenzo(a,h)anthracene ! X

Benzo(g,h,i)perylene ! !

Notes:

! = Detected in media; compared to relevant criteria and standards.
X = Selected as a COPC in the human health risk assessment.



TABLE 3 (Continued)

SUMMARY OF COPCs IN EACH MEDIA OF CONCERN
SITE 65 - ENGINEER AREA DUMP
RECORD OF DECISION, CTO-0130

MCB, CAMP LEJEUNE, NORTH CAROLINA

Contaminant
Surface 

Soil
Subsurface 

Soil Groundwater
Surface
Water Sediment Fish Tissue

Pesticide/PCBs

beta-BHC !

Heptachlor Epoxide !

Endosulfan I !

4,4'-DDE ! ! !

Endosulfan II !

4,4'-DDD ! ! ! !

4,4'-DDT ! !

Endrin Aldehyde !

Alpha Chlordane !

Gamma Chlordane !

Aroclor-1260 !

Inorganics

Aluminum ! ! X ! ! X ! X !

Antimony ! X ! X

Arsenic ! X

Barium ! ! ! ! X ! !

Beryllium

Cadmium !

Calcium ! ! ! ! ! !

Chromium ! ! ! ! X ! X

Cobalt ! ! !

Copper ! ! X ! X ! !

Iron ! X ! X ! X ! ! X

Lead ! ! X ! ! X !

Magnesium ! ! ! ! ! !

Manganese ! X ! X ! X ! X ! !

Mercury ! X

Nickel ! ! X !

Potassium ! ! ! ! ! !

Selenium ! !

Silver !

Sodium ! ! ! ! ! !

Thallium ! X ! X ! X

Vanadium ! ! ! X !

Zinc ! ! ! ! X ! !

Notes:

! = Detected in media; compared to relevant criteria and standards.
X = Selected as a COPC in the human health risk assessment.



TABLE 4

ECOLOGICAL CONTAMINANTS OF CONCERN IN EACH MEDIA
SITE 65 - ENGINEER AREA DUMP
RECORD OF DECISION, CTO-0130

MCB, CAMP LEJEUNE, NORTH CAROLINA

Surface Water Fish

Contaminant
Aquatic

Receptors
Terrestrial
Receptors Sediment

Surface
Soil Fillet

Whole
Body

Volatiles

Acetone X X

2-Butanone X

Ethylbenzene X

Methylene chloride X

Toluene X

Trichloroethane X

Xylenes (Total) X

Semivolatiles

Acenaphthene X

Anthracene X

Benzo(a)anthracene X

Benzo(a)pyrene X

Benzo(b)fluoranthene X

Benzo(g,h,i)perylene X

Benzo(k)fluoranthene X

Bis(2-ethylhexyl)phthalate X

Carbazole X

Chrysene X

Dibenz(a,h)anthracene X

Dibenzofuran X

Di-n-butylphthalate X X

2,4-Dinitrophenol X

Fluoranthene X

Fluorene X

Indeno(1,2,3-cd)pryene X

Phenanthrene X

Pyrene X



TABLE 4 (Continued)

ECOLOGICAL CONTAMINANTS OF CONCERN IN EACH MEDIA
SITE 65 - ENGINEER AREA DUMP
RECORD OF DECISION, CTO-0130

MCB, CAMP LEJEUNE, NORTH CAROLINA

Surface Water Fish

Contaminant
Aquatic

Receptors
Terrestrial
Receptors Sediment

Surface
Soil Fillet

Whole
Body

Pesticides/PCBs

Beta-BHC X

4,4'-DDE X X X

4,4'-DDD X X X X

4,4'-DDT X

Endosulfan II X

Heptachlor epoxide X

Aroclor-1260 X

Inorganics

Aluminum X X X X X

Antimony X X

Arsenic X

Barium X X X X X

Beryllium X

Chromium X X

Cobalt X

Copper X X X X X

Iron X X X X

Lead X X X X X

Manganese X X X X X

Mercury X X

Nickel X

Selenium X X

Thallium X X X

Vanadium X X X X

Zinc X X X X X X
   



TABLE 5

GLOSSARY OF USEPA REMEDIAL ATERNATIVE
EVALUATION CRITERIA

MCB CAMP LEJEUNE, NORTH CAROLINA

• Overall Protection of Human Health and the Environment – addresses whether or not
an alternative provides adequate protection and describes how risks posed through each
pathway are eliminated, reduced, or controlled through treatment engineering or
institutional controls.

• Compliance with ARARs/TBCs - addresses whether or not an alternative will meet the
applicable or relevant and appropriate requirements (ARARs), criteria to-be-considered
(TBCs), and other federal and state environmental statutes, and/or provide grounds for
invoking a waiver.

• Long-Term Effectiveness and Permanence - refers to the magnitude of residual risk
and the ability of an alternative to maintain reliable protection of human health and the
environment over time once cleanup goals have been met.

• Reduction of Toxicity, Mobility, or Volume Through Treatment - refers to the
anticipated performance of the treatment options that may be employed within an
alternative.

• Short-Term Effectiveness - refers to the speed with which the alternative achieves
protection, as well as the remedy's potential to create adverse impacts on human health
and the environment that may occur during the construction and implementation period.

• Implementability - refers to the technical and administrative feasibility of an alternative,
including the availability of materials and services required to implement the chosen
solution.

• Cost – includes capital and operation and maintenance costs.  For comparative purposes,
present worth values are provided.
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FIGURE 3

CONCEPTUAL SITE MODEL
FOR CURRENT AND FUTURE HUMAN RECEPTORS

SITE 65 - ENGINEER AREA DUMP
MCB, CAMP LEJEUNE, NORTH CAROLINA
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FIGURE 4

CONCEPTUAL EXPOSURE MODEL FOR ECOLOGICAL RECEPTORS
SITE 65 - ENGINEER AREA DUMP

MCB, CAMP LEJEUNE, NORTH CAROLINA
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Aquatic Biotia

Aquatic
Receptors

Terrestrial
Receptors

Bio-
accumulation

Bioaccumulation

Ingestion

Soils

Infiltration/
Percolation

None
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